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ANOTHER VAT COLOR 


: ip, 2 
Ponsol” Olive GGL Paste 


| grog Olive GGL Paste is the most recent 
addition to the extensive range of Du Pont 
fast vat colors. It can be used alone or in com- 
bination and will be found particularly valuable 
for the production of khaki and olive shades on 
uniform cloths and other service type fabrics 
that have to withstand severe wear. 


In addition to possessing the inherently good 
fastness properties of the vat color group, this 
new product shows excellent fastness to light 
and laundering with chlorine. 


PONSOL Olive GGL Paste may be applied to 
cotton and viscose process rayon in all forms. 
Because of its generally good working proper- 
ties, it is suitable for use by the pigment-pad 
method as well as in other types of dyeing 
equipment. 

With the increasing demand for color fast- 
ness, PONSOL Olive GGL Paste should satisfac- 
torily fulfill the processor’s requirements for 
guality in color. 

Du Pont standards are strictly adhered to, 
thus assuring a consistently unifornr product. 
*Reg. U. S. Pas. Off. 


(2an. v.5. nat.OFF 


OU PONT >: 46 
Qyesture)  EMIDU PONT DE NEMOURS & CO., INC.,) 
Organic Chemicals Dept., D'Pstuffs Div., Wilmington, Delaware, U.S.A... 




















SURE STAINLESS CAN CUT COSTS 
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“AND HELP IMPROVE YOUR PRODUCT 





The use of stainless steel in textile equipment is a big 
step toward cost reduction and product improvement. 
It is vitally important, though, that you get the correct 
grade for the application. One sure way is to bring 
your metal problems to Armco. Here is long experi- 
ence backed by skilled metallurgists to help youapply 
Armco Stainless Steels in the most profitable way. 

Properly used, Armco Stainless Steels can help 
you in many ways. These modern metals are highly 
resistant to corrosion and attack by textile process- 
ing chemicals. Stains and discoloration from rust are 
no longer a problem. Dye solutions can be changed 


quickly without costly boil-outs. Bleach solutions last 
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longer and retain full strength. Since Armco Stain- 
less has no chemical reaction with practically all dye 
solutions it makes possible faithful colors. You'll 
find too, that these durable metals reduce upkeep 
and extend the service life of expensive equipment. 

Remember, there is a correct grade of Armco 
Stainless for virtually every textile application. A 
trained Armco man will gladly help you select and 
apply it. Or you can simply specify “Armco Stainless 
Steel” to your equipment fabricator. He'll see that 
you get the right type for your purpose. The Ameri- 
ean Rolling Mill Company, 651 Curtis Street, Mid- 


dletown, Ohio. District offices in all principal cities. 


STAINLESS STEELS. 
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A Rapid Method of 


Determining Grease in Scoured Wools 
JOSEPH W. CREELY* 


NEED has arisen in the wool trade for a better 
and quicker means of 
wools. 


determining grease in 
Petroleum ether, diethyl ether and carbon 
tetrachloride appear to be the most popular solvents in 
use for this purpose. Of the three petroleum ether is the 
most stable chemically. Diethyl ether tends to form 
peroxides and acids on long standing, while carbon tetra- 
chloride forms some hydrochloric acid in the presence of 
moisture and other impurities, e.g., metallic iron. We 
have found that of the above-mentioned solvents used 
hot in a Soxhlet extractor, the first gives lower results 
than the other two. 


—_— 


Carbon tetrachloride gives the high- 


*Eavenson & Levering Co. 
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est results. Diethyl ether has been selected as the cor- 
rect solvent for use in grease extraction by the A.S.T.M.! 

Work in our laboratory has shown that the petroleum 
ether extracts contain as much lanolin as the diethyl 
ether or the carbon tetrachloride extracts but less of the 
free fatty acids and other material. For this reason we 
have used petroleum ether in our Soxhlet determinations 
of grease in scoured wools. 

We were led to try quicker procedures because of the 
amount of time consumed in extracting the samples in the 
customary Soxhlet apparatus. With this in mind the fol- 
lowing experiments were made: 


Five gram samples of carded and well mixed wool were 
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weighed out to the nearest 0.1 gram. They were placed in 
500 ml. Erlenmeyer flasks, 300 mls. of solvent added and 
tin foil covered stoppers were tied on. The flasks were 
After 
the required time they were removed and 250 mls. of the 
solvent poured off into 300 ml. flasks from which the 
solvent was recovered by distillation. 


then shaken on a machine at room temperature. 


When only a few 
milliliters remained the residue was filtered through an 
asbestos filter into a tared flask. The filtrate was then 
evaporated to dryness on a steam plate and the flask 
heated fifteen minutes in an oven at 100 to 105° C., cooled 
in a desiccator and weighed. The apparent grease 
content in per cent (Table 1) was calculated by multi- 
plying the weight in grams of the grease obtained by 
300 1 
x — x 100). 
250 5 
The remaining 5 grams of wool together with the 50 
mls. of solvent in the flask was transferred to a Soxhlet 
extractor and extracted 20 times with petroleum ether. 
This extract was filtered, evaporated and weighed. The 
weight of grease obtained previously by shaking added to 
this weight is the total grease extracted from the 5 gram 
sample. 


24 (= 





Multiplying the weight of the total grease ex- 
100 


——) gives the Soxhlet Method grease 


5 


tracted by 20 (== 


in percentage. 

Table 1 shows that results are independent of shaking 
time in the periods tried. Petroleum ether gives higher 
tetrachloride therefore in further 
work petroleum ether was chosen as the solvent and 15 
minutes as the shaking time. 


results than carbon 


The procedure adopted was as follows: Five grams of 
sample weighed to the nearest 0.1 gram is shaken in a 





TABLE 1 


Time of Grease Found Apparent Grease 





Shaking Content 
Solvent (Minutes) (Grams) (Per Cent) 
Petroleum Ether 10 0.0076 0.162 
Petroleum Ether 30 0.0071 0.154 
Petroleum Ether 120 0.0074 0.161 
Carbon Tetrachloride. 10 0.0070 0.148 
Carbon Tetrachloride. 30 0.0063 0.131 
Carbon Tetrachloride. 120 0.0069 0.146 
TABLE 2 
Apparent Grease Soxhlet Method 

(%) % Grease Difference 

0.16 0.24 0.08 

0.17 0.26 0.09 

0.19 0.32 0.13 

0.27 0.39 0.12 

0.43 0.56 0.13 

0.45 0.53 0.08 

0.56 0.67 0.11 

0.61 0.72 0.11 

1.00 1.15 0.15 

1.88 2.03 0.15 

2.62 2.78 0.16 

2.96 3.16 0.20 

3.24 3.47 0.23 

3.51 3.79 0.28 





P162 


500 ml. Erlenmeyer flask containing 300 mls. of petro 
leum ether. 


The flask is then shaken on a machine a 
room temperature for 15 minutes. 250 mls. of the petro-y 
leum ether is poured off into a 300 ml. flask and evap. 
orated to small bulk. This is filtered through an asbestos) 
filter into a tared flask. 
steam plate and the residue heated 15 minutes in an over 
at 100 to 105° C., cooled and weighed. The apparent 
grease content is obtained by multiplying the weight of 
this residue by 24. 

Results obtained in this way are shown in Table 2, 
These results when plotted on rectangular coordinates 
follow a straight line very closely. (Fig. 1). 


The filtrate is evaporated on 


ad 
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Carrying out the extraction as above and adding the g 
average difference of 0.11 per cent to the apparent greases: 
content in per cent, if less than 1 per cent is present, a 
or reading the Soxhlet method “% grease off the curve a 
(Fig. 1) will give results well within the error of sam- 7 n 
pling the wool. <A _ single determination by the quick > a 


method requires about 11% hours as compared to 3 hours 
by the Soxhlet method. Only simple and inexpensive 
equipment is required. 
Conclusion 
A quick method using petroleum ether and shaking with 
wool for 15 minutes instead of extracting twenty times in 
a Soxhlet apparatus is recommended. 


traction by a negligible amount. 
References 
*A.S.T.M. 1936 II 
p. 1386. 
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Results when cor- | 
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rected from a curve (Fig. 1) differ from the Soxhlet ex- J 
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Report of the 


Rayon Crepe Research 


VI. The Determination of Some of the Varia- 
tions in Normal First Quality Viscose Rayon 


INTRODUCTION 
T was the purpose of this part of the Rayon Crepe 
Research Program to determine the extent of varia- 
tions in the physical, optical and dyeing 


of first 


It was intended to determine the ex- 


normal deliveries 


tent of variations within lots, the 
variations from skein to skein and 
within the individual parts of the 


skeins, and to determine the extent 

oi influence that variations in phy- 

sical properties might have upon the 

dyeing and crepeing qualities. 
en 
SUMMARY 

There were 1960 skeins of 200 de- 
nier viscose type rayon taken at ran- 


| dom from commercial deliveries made 


mes in | 


n cOr- § 


let ex- 





aterials J 









to throwing and weaving plants 


32 


skeins taken at random from the fill- 


throughout the industry and 


ing yarn used in the base fabrics in 
Parts IV and V that were thoroughly 
tested in this part. 

The skeins were segregated into 
groups so that all skeins from the 


same manufacturer 


source or rayon 
and having the same specified char- 
The 


number of skeins in each group were 


acteristics were in one group. 


as follows - 


Group: <A BCD & F G 
34 608 


The skeins were divided into three parts, outside, mid- 


Skeins: 319 356 5 4 28 


dle and inside. 


strength and elongation on a Suter single strand tester 


quality viscose 


Each part was tested in five places for 


There were numerous variations in the physical prop- 


properties of 


type 


rayon. 






The Rayon Crepe Research was 
conducted jointly by the Throwsters 
Research Institute, Inc. and the A.A.T. 
C.C. The financing of the program 
was made possible through a grant 
from the Textile Foundation to the 
A.A.T.C.C,. and this grant was matched 
by contributions raised by the Throw- 
sters Research Institute, Inc. from the 
industry and generous donations from 
their own treasury. W. F. Macia was 
the Research Fellow. 

Parts I, II and III appeared in the 
November 1, 1937, Quarterly Research 
Number. Part IV appeared in the 
January 10, 1938 Number and Part 
VI is presented herein. Part V will 
follow in a later number. 

The work in each part of this pro- 
gram is so closely related that the 
reader is cautioned against drawing 
conclusions wholly on the basis of the 
results of the individual parts. The 
Rayon Crepe Research Commitee will 
correlate all of the data and publish 
their conclusions in the final issue. 

This part of the Rayon Crepe Re- 
search Report shows the results of an 
investigation of the physical, optical 
and dyeing properties of normal de- 
liveries of rayon yarn. 

The effect of variations found in 
physical characteristics of rayon yarn 
and variations in atmospheric humid- 
ity during processing upon the pebble 
of finished crepe fabrics will be re- 
ported upon at a later date. 
































H I jJ K 


6 1S 22 


575 


individual parts of the skeins. 


found in each group. 








would be conjectural without further studies. 


erties between the skeins in each group and between the 


Table A shows the mini- 


mums, averages and maximums of the different properties 


Variations in Dyeing Qualities 

In the dyeing tests reported herein 
all groups of skeins varied substan- 
tially in shade, from skein to skein, 
and from the outside, middle and in- 
side portions of individual skeins. 

Group K varied fully as much in 
this respect as did the other groups 
studied. 

The variation in dyeing qualities 
could not be accounted for by the 
variations found in the physical char- 
acteristics. 

(Note: This finding is at variance 
with the general experience of the 
The lack of 


between shade and the physical char 


committee. correlation 
acteristics measured may be due to 
the influence of other physical char 
acteristics which were not studied. ) 

It can be concluded from this in- 
vestigation that a certain amount of 
variation in the physical and dyeing 
properties must be expected from 
deliveries of type 
rayon but any conclusions regarding 


normal VISCOSE 


the influences of these variations upon the creping qualities 


The com- 


mittee is arranging to have yarns manufactured, the aver- 


age physical properties of which will coincide with the 


and denier size tests were made on each part; 330 skeins 
were tested for strength and elongation in five places in 
each part on a Scott single strand incline plane tester ; 187 
skeins knitted and 1992 
microscopic examinations were made. A total of 78,189 
tests were made. 


were into tubing and dyed 
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low, medium, and high variations found in the groups 
tested. These yarns will be carried through into fabrics 
to determine the effects of these variations upon the crepe 
of the finished fabrics. This work will be reported upon 
at a later date. 


The committee also intends to determine the effect on 
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pebble of variations in atmospheric humidity during proc- 
essing. 





TABLE A 
Group A B CD £ F G H I J kK 
No. of 
Skeins 
Per 
Group 319 356 5 4 28 34 608 575 46 125 & 
Strength 


(Suter Tester) 


Grams per denier 


Mini- 

mum 1.46 1.60 1.671.79 1.43 1.57 1.65 1.65 1.55 1.86 1.77 
Aver- 

age 1.79 1.76 1.711.83 1.78 1.68 1.78 1.74 1.61 1.93 1.83 
Maxi- 

mum 1.99 1.86 1.751.87 1.89 1.78 2.04 1.86 1.70 1.98 1.91 
Elongation 
(Suter Tester ) 
Percent 
Mini- 

mum uw PRP Baw K& A 6 VW 2 2 
Aver- 

age 22 2138 222212 19:5 229 195 2 228 241 195 
Maxi- 

mum Zo 2o 28 2 2 @B 22 SB 2 @ 
Denier Size 
Mimi- 

mum 167 192 196 196 195 192 186 192 192 196 197 
Aver- 

age 201.1 198.8 198 199.7 200.3 201.3 200.7 201.9 199.2 200.7 200.8 
Maxi- 

mum 208 205 201 202 204 208 210 210 204 206 206 

The skeins in Groups A to J inclusive were taken at 


random from commercial deliveries made to throwing and 
weaving plants throughout the industry, whereas the 
skeins in group K, were taken at random from one par- 
ticular lot of filling yarn used in the base fabrics in this 
research (Parts 4 and 5). 

The Committee calls special attention to the uniformity 
of Group K (based on tests made on 32 skeins). It ap- 
pears that this group was well suited for this work as it 
was more uniform, as measured by the tests reported 
upon herein, than those skeins collected at random and 
represented by Groups A to J inclusive. 


¢ 
SCOPE 


The basic work in this entire research (Parts IV and V) 
was confined to skeins of 200 denier viscose type rayon so 
this investigation was also confined to that denier. To 
obtain the necessary yarn for this part of the research 
plants removed skeins from delivered cases and submitted 
them to the research fellow. 





Envelopes were provided to 
the plants donating the skeins and two skeins from dif- 
ferent bundles within one case were placed in each en- 
velope. The complete specified characteristics of the yarn 
such as the producer, denier, filament number, lot designa- 
tion or L. N. number, luster, direction of twist, case num- 
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ber and the name of the throwster or weaver donating) 


, 
the skeins was recorded on the outside of each envelope/ Pi 
There were 1960 skeins of yarn donated and the Rayon in 
Crepe Research Committee wishes to acknowledge an¢ mi 
commend the cooperation given by the throwsters and ate 
weavers who furnished these skeins. Thirty-two skeins ae 
were also taken at random from the yarn used in the oa 
base fabrics in Parts 4 and 5 in this report. - 
The skeins were divided into three parts, outside, mid, ae 
dle and inside. Each part was tested in five places for ten- ck 
sile strength and elongation on a Suter single strand% — 
tester. Denier size tests were also made on each part. 
Then 10 per cent of the respective parts (outside, middle] 1 
and inside) were tested for strength and elongation on af 
Scott incline plane tester; 55 per cent of the middle parts | 


: : . ; ' . cent 
of the skeins and 15.0 per cent of the outside, middle and? - 
inside parts of the skeins were examined laterally under] 


a microscope to determine the variations in optical char- 





ape ‘ ; I 
acteristics. About 5.0 per cent of the total skeins or those : 
. - R 8) 
that varied considerably above or below the average in ae 
. - . . . . 0 
strength, elongation or microscopic characteristics were k 
_ ° ° _ ° * 4) SKC 
also tested five times in each part on the Scott incline} bia 
: ; aca te do 
plane tester for strength and elongation. This 5.0 per cent) 
and 3.5 per cent of the total number of skeins, of average 
ee : ' spe 
character, were knit single feed into tubing on a 24 cut, Th 
15 inch cylinder, Wildman knitting machine. The fabric) 15 
made from this yarn was dyed in one continuous piece to 
determine the uniformity of dyeing from skein to skein a 
and within the individual parts of each skein. Re 
a 
Number of Tests Made r 
: Individual Total we 
No. of Tests On Individual 7 
Tyfies of Tests Skeins Tested EachPart Tests : 
= ch 
POMEL SIZE 5 c'o:sic.00.05-.0010.01s 1992 1 5,976 , 
Tensile Strength (Suter Ma- can 

ES ae Ae re 1992 5 29,880 c( 
Elongation (Suter Machine) 1992 5 29,880 | T 
Tensile Strength (Scott Ma- 

UI Sion ters a satan eouiiealers 330 5 4950 § cl 
Elongation (Scott Machine) 330 5 4,950 
Microscopic Examination 1992 1 1,992 
Coning, Knitting and Dye- 

Meee ie eons ect aa dk icarnvetchats nena 187 1 561 d 

| Se ee eee 78,189 0 


The U. S. Testing Company was engaged to do this}} 
work, with the exception of knitting, under the close | b 
supervision of the research fellow. 1 

Sorting and Identification m 

The envelopes containing the skeins were sorted into) | 
groups so that all skeins having the same denier, filament! | 
count, luster and source of manufacture were in one group. 
There were 10 groups of different yarns. The number of) 
skeins in each group were as follows: 


Groups A B CD EF GHiI J K&, 
No. of r 
Skeins 
Per 
Group 319 356 5 4+ 2 3 * oS 6 5 2 
Total No. of Skeins—1,992 

‘ 
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nating) 
velope! 
Rayon 


Because there was no way of regulating the number of 
skeins of yarn donated, some groups had more skeins than 
others and in some instances more than one group was 


se ang f T 
>< ange nade by the same rayon manufacturer. The groups rep- 
rs and f = f ] > le roe 1 ~ nf wiccnce r av 
kei resented four of the larger producers of viscose type rayon 
skeing! : : 
: “eat yarns for the throwing and weaving trade in this country. 
In i : e 
the [he skeins were removed from the envelopes and prop- 
a erly tagged for identification with a code number and a 
>, muid- 3 ° 
© cross reference number so they could always be traced 
Or ten- ° °-* 
€0- back to their original envelopes and sources. 
strand? 
— Test Methods 
1 art, . *,° . 
= Conditioning 
middle}, . sate 
[he skeins were carefully opened out and suspended on 
n ona : : : ~ ~ - 
poles in a room that was maintained at 70° F. and 65 per 
e parts | ve a : 
le andl cent relative humidity and were kept in this atmosphere 
eand§. . : : 
for four days before they were subjected to any tests. 
under ye ye : 
id Winding 
char- , , ;, 
Each skein was tested in the outside portion, the middle 
r those oe car eo ‘ oe 
- || portion and the inside portion. To accomplish this with- 
age in ‘ ‘ ‘ ee 
ms out destroying the skeins, it was necessary to divide the 
> were |} ‘ P , — ee : 
. .. }) skeins into three parts. The division of the skeins was 
incline } are ; : 
done by winding the respective parts on three spools. The 
er cent ae : ee a 
} skeins were wound on an ordinary Atwood Skein Winder, 
verage ; . ae . 
special care being taken not to strain the yarn in any way. 
24 cut, F : y ; 


‘abe; The speed of the winder was held at a minimum (95 to 
abric = : ‘ “pe 
§ 150 yds. per minute). Atwood wire type swifts were used. 





ae ¥: It was not necessary to make a hard spool so 4 ounces 
) skein ae - Mis ' 
were used on the Swift axles. The winding was done in 
f an atmosphere of 70° F. and 65 per cent relative humidity. 
4 Denier Size Tests 
To determine the denier sizes, 225 meters of yarn were 
tal wound from each spool on a reel having a perimeter of 
ne 112.5 centimeters, the tension on the yarn was only suffi- 
5076 Hf cient to lay the yarn smoothly on the reel. The 225 meter 
skeins were separately weighed on a balance which was 
ay ' correct to 0.25 per cent of the average weight of one skein. 
™ The reeling and weighing was done under atmospheric 
4,950 § conditions of 70° F. and 65 per cent relative humidity. 
Toe Tensile Strength and Elongation 
: The tensile strength and elongation of each skein was 
0 | determined by making five tests on each part, namely, the 
78,189 |} outside, middle and inside portions, on a Suter Single 
lo this}} Strand Tester 0-100 0-600 grams capacity, set 20 inches 
close | between grips and having a speed of the pulling grip of 
12” 4" per minute. Five tests were also made on the 
_ ft outside, middle and inside portions of 10% of the skeins 
d ito) (taken at random) on a Scott Single Strand Incline Plane 
lament | Serigraph tester model IP-2, 0-250 0-500 0-1000 gram ca- 
group. |) pacity set 20 inches between grips. The rate of loading of 
ber Of |) this machine was corrected on the basis of the average de- 
_ §) mer of the yarn in accordance with the recommendations 
K I made by Dr. A. S. Hunter to the A.S.T.M. on Oct. 15, 
r 1936. Since the denier of the yarn was predetermined in 
» each case, the grams per denier were readily computed. 
5 (32 During the tensile strength tests, the atmospheric conditions 
g Were maintained at 70° F. and 65 per cent relative hu- 
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midity at all times. 
Microscopical Examination 

To determine the variations in microscopical charac- 
teristics of the yarn, 55 per cent of the skeins in each 
group were examined in the middle portion only, and 15 
per cent of the skeins (those not previously examined) 
were examined in the outside, middle and inside portions. 
Slips of yarn were mounted longitudinally in pure glycerin. 
The slides were placed in an ordinary microscope and 
projected upon a white screen with a magnification of 500 
diameters, so that each filament could be plainly observed. 
All of the microscopic characteristics of the yarns were 
carefully observed, and particular note made of any varia- 
tions in the degree of delustering, and filament diameters. 
When variations were found in the diameter, the micron 
measurement of each filament was determined. This was 
only necessary in a very few instances because most of 
the yarn had uniform microscopical characteristics. 

Determination of Dyeing Qualities 

It was one of the purposes of this part of the Rayon 
Crepe Research to determine (1) the variations in dyeing 
qualities from skein to skein, (2) the variations in dyeing 
within the individual parts of the skeins, (3) the effects 
of variations in the physical characteristics upon the dye- 
ing qualities, (4) whether skeins having average charac- 
teristics dyed more uniformly than skeins that varied ex- 
cessively from the averages of their respective groups and 
(5) whether the yarn used in the basic research fabrics 
(parts 4 and 5 in this report) dyed the same as random 
skeins submitted. 

In this connection yarn from representative skeins was 
wound on to cones then knit into continuous tubing, dyed 
and finished. 198 cones were wound from skeins having 
average characteristics of their respective groups; 294 
that be 
above or below the average strength, elongations, denier 


cones were wound from skeins were found to 
size or microscopical character of their respective groups 
and 96 cones were wound from the yarn used in the basic 
fabric in this research. (Parts IV and V) 

The coning was done on a 6 spindle Universal coning 
machine. Special care was taken to make the cones as 
The 


tension guides were adjusted uniformly and the maximum 


soft as possible so the yarn would not he stained. 


fluctuating strain was not permitted to exceed 30 grams. 
24 cut, 15 inch diameter 
Wildman spring needle body knitting machine, set up to 


The cones were knitted on < 


run only one feed and making a fabric having 34 courses 
per inch. About 6 inches of fabric was knitted from each 
cone. They were knit in chronological order, that is the 
outside of the skeins first, the middle second and the inside 
third. The dividing points between the individual parts 
and between skeins were clearly marked and each part 
and skein identified with indelible pigment. One continu- 
ous piece about 90 yards long was knitted. 

The piece of knit tubing was boiled-off and dyed in one 


operation in an ordinary beck in rope form. The boil-off 
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ingredients consisted of 2.0 per cent soap and one-half per 
cent of soda ash on the weight of the goods and the 
dyestuff used was Sky Blue, F.F.; 2.0 per cent being used 
on the weight of the goods. 

The piece was circulated in a cold bath consisting of 
water, then the soap, soda ash and dye were added. The 
temperature was gradually raised to 160° F. during the 
first one-half hour period at which time 3 per cent of 
common salt (on the weight of the goods) was added and 
the piece circulated for ten minutes when 3.0 per cent more 
of salt was added and the piece circulated ten minutes 
more, when 4.0 per cent more of salt was added and the 
piece circulated for a final twenty minute period. The 
bath was flooded off, the piece rinsed in hot and cold 
water then removed from the bath, extracted and dried. 
The piece was finished by steaming, spreading and calen- 
dering to 36 inches tubular width. 


Method of Classifying Dye Variations 

In each group there were several different shades be- 
tween the dyed skeins and between the individual parts of 
the skeins. While the shades varied from light blue to 
dark blue only three standard shades were used in classify- 
ing them, namely light, medium and dark. The shade of 
each part of the skeins was classified by comparing it 
with the three standard shades. 

The skeins were knit in chronological order, that is, the 
outside first, middle second and inside last, therefore, the 
only two points joining from skein to skein were the out- 
side and inside. Any slight differences between these 
points were readily observed and since the middle part 
was between the outside and inside it could readily be 
compared with either. 

Results of the Tests Made on the Skeins in Group A 

The large volume of individual tests prohibited the 
publication of the results of each, therefore, the data have 
been reduced into tables and graphs as much as possible 
without greatly affecting its value. The details of the 
skeins that were found to vary most below or above the 
averages were furnished with each of the larger groups. 


PLATE A-1 
Strength (Suter Tester) 
Frequency Distribution of the Strength Tests 
numser Made on the 319 Skeins in Group A 
SKEINS 
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Source: Rayon Crepe Research, W.F.M. 
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TABLE A-1 
Group A 
Strength (Suter Tester) 
Number of Skeins 
Strength = a = a 
(grams per Average of 
denier) Outside Middle Inside Entire Skeins t 
1.46 1 — — 
1.47 - — - 
1.48 - l —_— 
1.49 - _ 
1.50 —- — 
1.51 — 
52 - ~ 
1.53 _ - - f 
1.54 — — 
1.55 ° “— om y 
1.56 l - — 
1.57 . — — 
1.58 1 - 
1.59 - — — — 
1.60 - 1 -= - 
1.61 — | ~ 
1.62 — — — 
1.63 1 - — 
1.64 -- — - 
1.65 -—— - 
1.66 1 1 —- 
1.67 - l -= 1 
1.68 Z 3 . 
1.69 1 ] 1 — 
1.70 ] 3 2 3 
1.71 2 4 8 3 
1.72 5 4 7 5 
1.73 5 8 7 1 
1.74 13 11 13 11 
1.75 11 18 20 22 
1.76 21 18 34 16 
1.77 31 21 34 39 
1.78 27 30 27 43 
1.79 36 3. 21 33 
1.80 29 2 24 24 
1.81 15 35 29 32 
1.82 24 27 23 30 
1.83 20 18 18 9 
1.84 23 7 12 12 
1.85 13 16 10 11 
1.86 10 8 5 5 
1.87 8 cf 5 7 
1.88 9 6 7 4 
1.89 5 2 4 3 
1.90 3 1 — z 
1.91 1 4 — 1 
1.92 . 1 2 1 
1.93 1 1 — 1 
1.94 ~- — 
1.95 1 “ — 
1.96 — — 
1.97 1 a — 
1.98 _ — 
1.99 1 -— 
319 319 319 319 
Minimum grams 
| per denier... 1.58 1.46 1.48 1.67 
| Average grams 
per denier... 1.80 1.79 1.78 1.79 
Maximum grams 
per denier... 1.95 1.97 1.99 1.93 
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This table was compiled from the strength tests (Suter | 


tester) made on the 319 skeins in Group A. It shows the 
variations in strength; the minimums, averages and maxi- 
the 


mums of the strengths of each part of the skeins; 
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differences between the individual parts and the frequency 








' : : -_ TABLE A-3 
or number of skeins and parts of different strengths. Group A 
Each recording tabulated under the individual parts is 


an average of 5 tests. The averages in this table were 
computed from 15 tests made on each skein, that is, 5 


tests on the outside portion, 5 tests on the middle portion 

















Denier Size 


Number of Skeins 











ef : aes Denter Average of 
; go and 5 tests on the inside portion. Size Outside Middle Inside Entire Skeins 
ns & 
*167 1] -_ 
= TABLE A-2 188 -- 1 
i Group A 194 1 ; a cas 
— Elongation (Suter Tester) 195 — 4 -— -- 
pe : aa ear 196 5 2 1 -—- 
* Number of Skeins 197 13 16 19 8 
— | Elongation Average of 198 19 17 29 22 
= (Per Cent) Outside Middle Inside Entire Skeins 199 31 40 35 32 
= ae 14 = 1 _ 200 61 57 18 61 
i: 15 - 2 a es 201 53 35 30 58 
. ie — — . 202 44 54 42 53 
oa 4 ; ; hs. a 203 40 34 44 35 
4 19 37 37 64 4] 204 22 25 27 29 
(2, 20 138 145 140 166 205 13 16 21 17 
= 21 120 121 101 107 206 1 13 10 3 
> 5 R 
ae PS : . 207 5 4 4 - 
— ; = = a 208 2 
1 319 319 319 319 = 
aS Minimum 319 319 319 319 
"es —— = ” 14 18 Minimum denier 
Average size 67 195 196 188 
3 | Elongation . 20.33 20.24 20.03 20.20 = ieee 16/ si 
3 Maximum ; Average denier 
J Eloneation 23 > » > Be oic5 canace 201.0 201.2 201.2 201.1 
. Maximum denier 
mea ; , ; : Si 207 208 207 206 
22 This table was compiled from Elongation tests (Suter ch a gd 207 ) 
16 Tester) made on the 319 skeins in Group A. It shows Sor we ao 
39 iin: coctetiona 3 ; kos This table was compiled from the Denier size tests made 
43 the variations in elongation; the minimums, averages and ate be ae we . 
33 = nial . F ist Te on the 319 skeins in Group A. It shows the variations in 
maximums of the elongations of each part of the skeins; Sod : 
24 ee wera ‘ denier; the minimums, averages, and maximums of the 
32 the differences between the individual parts and the fre- : : ; ; + oy 
30 pee = . ie denier of each part of the skeins; the differences between 
quency or number of skeins and parts of different elonga- a akc . ¢ 
9 aie the individual parts and the frequency or number of 
12 sas ' sare . 
s ; ee ; skeins and parts of different denier. 
il Each recording tabulated under the individual parts is , ind | ie 
; an average of 5 tests. The averages in this table were com- Each recording tabulated under the individual parts is 
4 puted from 15 tests made on each skein, that is, 5 tests an average of 5 tests. The averages in this table were com- 
3 on the outside portion, 5 tests on the middle portion, puted from 15 tests made on each skein, that is, 5 tests 
1 and 5 tests on the inside portion. on the outside portion, 5 tests on the middle portion, 
: and 5 tests on the inside portion. 
ae i PLATE A-2 *Confirmed by repeated tests. 
sa Elongation (Suter Tester) 
— | Frequency Distribution of the Elongation Tests Made PLATE A-3 
= on the 319 Skeins in Group A Denier Size 
_— Frequency Distribution of the Denier Size Tests Made 
3 Ri oe ae ¥ . “ 
” pi on the 319 Skeins in Group A 
1.67 a NUMBER 
150 SKEINS ee ae 
1.79 125 
1.93 2 so} 
(Suter) * . 
' 25 | 
ws the °| | 
| maxi- ee 16 17 18 19 20 21 22 23 Gees 190 721M 176 178 160 2 164 166 188 150 1 194 196 198 200 202 204 206 208 
ELONGATION (PERCENT) DENIER SIZE 
ns; the | Source: Rayon Crepe Research, W.F.M. Source: Rayon Crepe Research, W.F.M. 
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TABLE A-4 
Group A 
Strength (Scott Incline Plane Tester) 


: Number of Skeins 

Strength . — . 

(grams per 
denier) 


Average of 


Outside Entire Sketns 


Middle Inside 


1.64 ] 


1.72 
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2.04 1 
35 
Minimum grams 
per denier 

Average grams 
per denier 

Maximum grams 
per denier . 2.04 


1.64 1.67 


1.90 1.91 1.91 1.91 


2.01 2.01 2.02 


This table was compiled from the strength tests (Scott 
Incline Plane Tester) made on 35 skeins taken at random 
from Group A. It shows the variations in strength; the 
minimums, averages and maximums of the strengths of 
each part of the skeins; the differences between the in- 
dividual parts and the frequency or number of skeins and 
parts of different strengths. 

Each recording tabulated under the individual parts is 
an average of 5 tests. The averages in this table were com- 
puted from 15 tests made on each skein, that is, 5 tests 
on the outside portion, 5 tests on the middle portion, 
and 5 tests on the inside portion. 
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TABLE A-5 
Group A 


Elongation (Scott Incline Plane Tester) 


Number of Skeins 


Elongation Average of 
(Per Cent) Outside Middle Inside Entire Skeins 
16 1 ~ 
17 1 -- -- ~ 
18 1 ] 2 2 
19 9 9 9 9 
20) 17 17 18 20 
21 6 6 5 4 
22 1 1 1 — 
35 35 35 35 
Minimum 
Elongation ... 17 16 18 18 
Average 
Elongation 19.8 19.8 19.8 197 
Maximum 
Elongation 22 z= 22 21 


This table was compiled from the elongation tests (Scott 
Incline Plane Tester) made on 35 skeins taken at random 
from Group A. It shows the variations in elongation; the 
minimums, averages and maximums of the elongations of 


each part of the skeins; the differences between the in- 


dividual parts and the frequency or number of skeins and 


parts of different elongations. 
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Kach recording tabulated under the individual parts is 


an average of 5 tests. The averages in this table were com- 


puted from 15 tests made on each skein, that is, 
on the outside portion, 5 tests on the middle portion 


and 5 tests on the inside portion. 
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Discussion of the Results of the Tests Made on the 


Skeins in Group A 


The individual groups of skeins could not be compared 


F P ia d 
with each other because they all came from different 


manufacturers and had different 


characteristics. 


Com- 


parisons have been made between the skeins in each group 


— 


and it was assumed that skeins having the same identifi- S 


cation marks were comparable in every respect. 


Groups A, B, G and H are actually the only four groups 
that have sufficient skeins between which comparisons 


can be made. 


These groups are representative of the 
5 


‘ . , , 
manufacturers of a large part of the varn used for crepe 


purposes in this country. 


The other groups of skeins cannot be ignored in spite 
of the number of skeins in each and the data can also be 


of value in indicating the physical characteristics of some 


Due to insufh 
cient number of skeins in these small groups the data ha 
been presented without extended discussion. 
data is self-explanatory. 


of the lesser used yarns in the industry. 


s 


Much of the 
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The detailed characteristics of the skeins of extreme 


types are shown with each group. 
Group A—Strength and Elongation 
The data in tables A-1 and A-2 and plates A-1 and A-2 
were compiled from the strength and elongations tests 
Tables A-1 and A-2 
show (1) the variations in strength and elongation as 


made on the 319 skeins in Group A. 


found on a Suter single strand tester, (2) the minimums, 
averages and maximums of each part of the skeins; the 
differences between the individual parts and the frequency 
The 


curves in Plates A-1 andA-2 were plotted from the data in 


or number of skeins and parts of different values. 


t tables A-1 and A-2. 


It will be observed thatthe range in average strength 
of the skeins in Group A extended from 1.67 to 1.93 grams 
per denier whereas the strength of the individual parts 
extended from 1.58 to 1.95 grams per denier in the out- 
side portions, 1.46 to 1.97 grams per denier in the middle 
portions and 1.48 to 1.99 grams per denier in the inside 
portions. The grand averages of each of the parts of 
the skeins were approximately the same and corresponded 
closely to the grand average of all the parts. 

Table A-2 and plate A-2 show the variations in elonga- 
tion, the minimums, averages and maximums elongation 


| of each part of the skeins, the differences between skeins 


and individual parts and the frequency or number of skeins 
and parts of different elongations. 

The tests showed that the average elongation of the 
skeins only varied from 18 per cent to 22 per cent although 
the outside of the skeins varied from 18 per cent to 23 
per cent, the middle from 15 per cent to 22 per cent and 
the inside from 14 per cent to 22 per cent. 

Denier Size: 

Table A-3 and plate A-3 show the average denier size, 
the minimums, averages and maximums denier of each 
part of the skeins, the differences between each part and 
the frequency or number of skeins and parts of different 
denier. 

In one instance the denier of the individual parts of a 
skein was below the A.S.T.M. permissible tolerance. 
Scott Incline Plane Tester: 

The tests made on the Scott Incline Plane Tester (Tables 
A-4 and A-5) confirmed the tests made on the Suter 
tester except that the results of these tests were consistently 
higher in strength and slightly lower in elongation. 
Extreme Skeins in Group A: 

There were 16 skeins in Group A that were regarded 
as extremes because of some variation far above or below 
the averages of the other skeins in the group. Table A-6 
shows their detailed characteristics. 


Determination of the Dyeing Qualities of the Skeins 
in Group A 


There were 26 skeins in this group that were knitted 
and dyed to determine the variations in dyeing qualities. 


\pril 3, 1939 


Of these 26 skeins, 10 had average physical characteristics 
and 16 had physical characteristics that varied above or 
below the average of the group. 


The following table 
(A-7) shows the dyeing variations between the skeins, 
individual parts and differences between the average and 


extreme skeins. 





TABLE A-7 
Shade Classification 
Group A 
Skeins of Average Physical Character 
Skein No. Outside Middle Inside 
1-A D M M 
21-B D D D 
41-A M M M 
51-A D D M 
71-A D D D 
81-A M M— M 
91-A D D D 
101-B D D M 
111-A D D D 
131-A M M M 
Skeins Above or Below the Average Physical 
Characteristics 
5-B D D D 
7-A M M M 
14-A Ls ¥ & 
26-B D M M 
28-B D M M 
31-A M M M 
32-A M M M 
34-B D D D 
46-B M M M 
39-B M M M 
58-A L g L, 
60-A D M M 
60-B D D D 
96-B M M M 
121-A M M M 
138-A L i 
L — Light shade 


M — Medium shade 
ID — Dark shade 





TABLE A-8 


Per cent of skeins of various shades 


Average Skeins Extreme Skeins 


RID ain oe ce Saw ama 70.0 81.25 
Uniformly Light ............ —- 18.75 
Uniformly Medium ......... 30.0 43.75 
Uniformly Dark .........00. 40.0 18.75 
Light and Medium.......... . — 

ee el. ee — _— 

Medium and Dark........... 30.0 18.75 


There were a number of differences in shade between 
the skeins and the individual parts of the skeins in this 
As shown in Table A-8 there were only 70.0 per 
cent of the 


group. 
were uniform, 
whereas there were 81.25 per cent of the skeins of the 
extreme type that were uniform. The extent of differences 
between skeins was greater in the group of extreme skeins 
than in the group of average skeins. There were no light 
skeins or parts in the average group while 18.75 of the 
extreme skeins were light. 


average skeins dyed that 


ee 
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Aver. 


Inside 
1 


Inside 
0.5 
is 


20.4 
19.0 
18.0 
2 

19.8 
18.8 
18.7 
19.4 
y) 


is 


High Strength 


(Per Cent) 


Middle 
16.7 
18.3 
19.8 
20.4 
19 
17.0 
18.7 
15.8 
20.3 
Zz 


Outside 


Elongation (Scott Tester) 
‘5 
5 


19.9 
18.6 
20.9 
19.2 
19 
20.0 
19.3 
18 
19.1 
18.8 
16.3 


Outside 


Inside 


1.85 


iver. 
1.83 
1.81 
1.89 
1.83 
1.83 
1.85 
87 
1.87 
1.92 
1.90 
1.83 


1 
1.78 


Inside 
1.89 
1.54 
1.92 
1.89 
1.66 
1.87 
1.79 
1.93 
1.87 
1.85 
1.95 
1.92 
1.91 
1.88 
Low Strength 
Middle 


1.73 
1.94 
1.89 
1.70 
1.92 
1.84 
1.89 
1.68 
1.82 
1.91 
1.92 
1.67 


(Grams per Denier) 
1.87 


Strength (Scott Tester) 


9 


Outside Middle 


1.86 
1.94 
1.86 
1.90 
1.90 


1.64 
1.86 
1.93 
1.88 
1.90 
1.88 


1.90 


1. 
Outside 


iS 
5 


20.8 
17.7 
19 
18.9 
19.7 
19.5 
18.8 
18 
20.0 
19.2 
17.9 
20.1 


Aver. 


Middle 


is 
a 


Inside 
13.7 
20.0 
19.1 

0 

16.9 
20.1 
19.9 
19.0 
20.6 


5 
ia 
4 


(Per Cent) 


Middle 
20.1 
19.0 
19 
17.9 
21.0 
19.8 
19.8 
1 
19.7 
17.4 
15 
21 


TABLE A-6 


Elongation (Suter Tester) 


Low Denier High Denier 
Outside 


Outside 
20.9 
20.4 
19.1 

0.5 
18.2 
19.7 
19.8 
20.3 
20.3 
19.3 
18.6 


er. 


At 

1.70 
1.76 
1.67 
1.93 
1.70 
1.70 


Inside 
1.85 
1.68 
1.78 
1.66 
1.80 
1.99 
1.78 


per Denier) 
1.79 


Middle 
1.66 
1.79 
1.79 
1.46 
1.93 


skeins: 


Strength (Suter Tester) 


Outside 
1.79 


Pe) 


extreme 


Aver. 
20 


Inside 
sixteen 


Middle 


Denier Size 


199 
the 


th or elongation and two had variations in denier 
in 


Outside 
199 


199 


201 
The following table shows the classification of the 


Fourteen of the skeins in this group had variations 1n 


8-A 


60-A 
variations 


Skein No. 
46-B 


5 


the streng 


size. 





Results of the Tests Made on the Skeins in Group BR 


TABLE B-1 
Group B 


Strength (Suter Tester) qumBi 
§KEIN 


Number of Skeins 
Strength : Le : 


(Grams per Average oj 
Denier) Outside Middle Inside Entire Skeins 


1.60 1 


1.61 1 — — a 
1.62 — ale 
1.63 = os 


1.64 
1.65 : 
1.66 
1.67 
1.68 
1.69 


_ 
to 
_— 
_ 


| 


| 
| 


Nun & = 
ur Oo - | 
mn 

~ 


1.70 1 15 i 10 
1.71 ] 12 12 17 
1.72 20 22 26 27 


1.73 
1.74 
1.75 
1.76 
1.77 
1.78 
1.79 
1.80 21 
1.81 17 
1.82 12 
1.83 6 
1.84 5 
1.85 3 
1.86 ] 
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Nd 
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—we & CO 
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Minimum grams 

per denier .. 1.60 1.64 1.64 1.64 
Average grams 

per denier .. 1.76 1.76 1.76 1.76 
Maximum grams 


per denier .. 1.86 1.86 1.84 1.84 


This table was compiled from the strength tests (Suter 
Tester) made on the 356 skeins in Group B. It shows the 
variations in strength; the minimums, averages and maxt- 
mums of the strengths of each part of the skeins; the 
differences between the individual parts and the frequency 
or number of skeins and parts of different strengths. 

Each recording tabulated under the individual parts is 
an average of 5 tests. The averages in this table were 
computed from 15 tests made on each skein, that is, 5 
tests on the outside portion, 5 tests on the middle portion, 


and 5 tests on the inside portion. 
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Ss —— — = ; hoa 
roup B PLATE B-1 PLATE B-2 
Strength (Suter Tester) Elongation (Suter Tester) 
Frequency Distribution of the Strength Tests Made Frequency Distribution of the Elongation Tests Made 
on the 356 Skeins in Group B NUMBER on the 356 Skeins in Group B 
OF 
ER SKEINS 
ca 300 
§KEINS 
= <6 7 SaaemenmnE | 275 
rage oF b=. 250 
re Shoes 
e Reins sa | 225 
<a | 
a 7 | 200 
a 30 | 175 }— 
_— OUTSIDE 
l MIDDLE +++4+4+4++4+ | 
= INSIDE 0000000 k 150 
7 AVERAGE 
20} 125 
Z a 100 
? 
: 10 } 7 ase 
on 50 
ye 
33 1.50 160 170 180 1.90 
45 STRENGTH (GRAMS PER DENIER ) rae 
J 
: 18 19 20 2l 22 23 
40 | Source: Rayon Crepe Research, W.F.M. ELONGATION (PERCENT) 
38 Source: Rayon Crepe Research, W.F.M. 
28 TABLE B-2 
M Group B TABLE B-3 
g Elongation (Suter Tester) Group B 
—_———— Denier Size 
pn Number of Skeins 
pe Elongation Average of Number of Skeins : 
es (PerCent) Outside Middle Inside Entire Skeins Pening Average of 
1 Size Outside Middle Inside Entire Skeins 
356 20 2 4 2 2 192 -- 1 1 _ 
21 57 74 89 61 193 3 2 : “ 
1.64 22 280 259 262 200 194 2 6 4 4 
23 16 18 3 3 195 1] 9 15 5 
aes —_ oes om ae 196 28 20 20 18 
1.76 356 356 356 356 197 47 50 60 47 
Minimum Elonga- a 7 7 7 
io C ( 2 > ) ) / 
1.84 bs : $< roi : 19 19 20 20 200 64 56 56 59 
j Average Elonga- ? 201 37 50 34 49 
eet 21.81 21.75 21.83 202 33 18 13 13 
} Maximum Elonga- 203 16 8 17 3 
(Suter} tion .......... 23 23 23 23 204 2 6 4 2 
ows the ' _ee = = 205 1 5 1 - 
1 maxi- This table was compiled from the elongation tests made 356 356 356 356 
ns: the | ™ the 354 skeins in Group B. It shows the variation in a ee 193 192 192 194 
quency elongation ; the minimums averages and maximums of the Average denier 
q elongations of each part of the skeins; the differences Pe ie ee ee 198.9 198.9 198.7 198.8 
° oe ALAXI u ae “ 
Ss. between the individual parts and the frequency or number SO eck ek es 205 205 204 
yarts 18 | of skeins and parts of different elongations. ; " eT a - 4 
: ae : This table was compiled fr » denier size tests made 
le were Each recording tabulated under the individual parts is - we uae 4 sete ~aabeagd connate cee 
ai i-encceee al S tna, - The anenints te le als ae. the 356 skeins in Group B. It shows the variations in 
an average of 3 tests. > averages - le were ; —_— ‘ is 
. ; ; ss 3 . . denier, the minimums, averages and maximums of the 
nortion,  CoMputed from 15 tests made on each skein, that is, 5 ee Re ae Rae 
tests on the outside portion, 5 tests on the middle portion 2 palin nist pee ee ee eee eee 
all < eatin dun: Gn nis: wets the individual parts and the frequency or number of skeins 
and 5 tests » ins yrtion. = ie ; 
od and parts of different denier. 
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Each recording tabulated under the individual parts is 
an average of 5 tests. The averages in this table were 
computed from 15 tests made on each skein, that is, 5 
tests on the outside portion, 5 tests on the middle portion 
and 5 tests on the inside portion. 


PLATE B-3 
Denier Size 


Frequency Distribution of the Denier Size Tests Made 
NUMBER on the 356 Skeins in Group B 
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I96 198 200 202 204 206 
DENIER SIZE 
Source: Rayon Crepe Research, W.F.M. 
TABLE B-4 
Group B 
Strength (Scott Incline Plane Tester) 


190 194 














Strength Number of Skeins 
(Grams per Average of 
Denier) Outside Middle Inside Entire Skeins 
1.77 1 — — 3 
1.78 ] 1 _ — 
1.79 — l 1 — 
1.80 ~- ] 1 2 
1.81 = 1 1 1 
1.82 1 4 3 1 
1.83 4 | 2 2 
1.84 2 3 1 3 
1.85 6 3 5 3 
1.86 4 5 2 7 
1.87 5 3 5 3 
1.88 3 2 4 6 
1.89 4 4 7 2 
1.90 1 1 1 2 
1.91 1 2 2 2 
1.92 1 “= 1 1 
1.93 1 1 1 
1.94 — 2 : 
1.95 | — 
1.96 - — — 
1.97 — 1 ~ — 
36 36 36 36 
Minimum grams 
per denier ee 1.78 1.79 1.80 
Average grams 
per denier . 1.86 1.86 1.86 1.86 
Maximum grams 
per denier .... 1.95 1.97 _ 192 1.93 _ 
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This table was compiled from the strength tests (Scott 
Incline Plane Tester) made on 36 skeins taken at random 
from Group B. It shows the variations in strength; the 
minimums, averages and maximums of the strengths of 
each part of the skeins; the differences between the in- 
dividual parts and the frequency or number of skeins and| 
parts of different strengths. 

Each recording tabulated under the individual parts js‘ 
an average of 5 tests. The averages in this table were 
computed from 15 tests made on each skein, that is, 5 tests 
on the outside portion, 5 tests on the middle portion, and 


5 tests on the inside portion. 
een ieee taba tranenenatinaapaitiamaiiseiin ae 


TABLE B-5 
Group B 
Elongation (Scott Incline Plane Tester) 


Number of 


Skeins é 


Elongation 
(Per Cent) 
19 
20 
21 
22 1 
23 


é lucrage of 


Outside Middle Inside — Entire Skeins 


| 


oon 
bo 
wo 


Minimum Elonga- 
TIGR, vcsenadicws-s 20 
Average Elonga- 
tion 
Maximum Elonga- 
oC eee ae 23 23 23 23 


This table was compiled from the elongation tests 
(Scott Incline Plane Tester) made on 36 skeins taken 
It the variation in 
elongation ; the minimums, averages and maximums of the 
the differences 
between the individual parts and the frequency or number 


19 20 


21.4 218 


at random from Group B. shows 


elongations of each part of the skeins; 


of skeins and parts of different elongations. 

Each recording tabulated under the individual parts is 
an average of 5 tests. The averages in this table were 
computed from 15 tests made on each skein, that is, 5 


tests on the outside portion, 5 tests on the middle portion, 
and 5 tests on the inside portion. 





Discussion of the Results of the Tests Made on the 
Skeins in Group B 
Strength and Elongation 
Table B-1 and plate B-1 show the strength of the skeins 
in Group B. They also show the variations in the 
strength, the minimums, averages and maximums of the 








stren 
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Ta 
skein 
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slons 
betw 
or n 
fy 
»xte 
and 
the 
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* and 
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3 
skei 
min 
part 
part 
eacl 
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strengths of the individual parts of the skeins and the | 


frequency or number of skeins and parts of different 
strengths. 

The average strengths of the skeins in this group varied 
from 1.64 grams per denier to 1.84 grams per denier 
whereas the outside of the skeins varied from 1.60 to 1.86 
grams per denier; the middle from 1.64 to 1.86 and the 
inside from 1.64 to 1.84 grams per denier. The averages 
of each part were exactly the same as the grand average 
of all of the tests. 

The majority of skeins in this group had an average 
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(Scott strength between 1.69 and 1.82 grams per denier. Only si = 7 p — . . 
andom 





? skeins were above and 2 below this range. 


h; the Table B-2 and plate B-2 show the elongation of the 
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ths of) .Keins in this group. They show the elongation, varia- = PR ae fet ps Pf fom tan bP fs = 
he 3 , ae s , 7 ~ SE ANAAANANANAANA HANH S 
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‘ ‘ e ° ome ™~ an x4 
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‘ 5 — : on) fiRSn Suaaauens ‘it 
between the skeins and individual parts and the frequency s\6| eee =| 
a atk - “ . ager 5 a I~ SO bw 
arts 18) or number of skeins or parts of different elongation. Th FS wonmenancomnonmasa 
an a Gi ; ‘ibe Sa 3 eo sHeHtsdinnmaonniasne 
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Ortion, : ; Mes? ‘ = Si SSBONNOSCKRNSCWRZRKBHO « 
stics and 16 had physical characteristics that varied above FE Se pm ee pet tp Pes ee pts ne 5 
ow below the average of the group. The following table : 3 
ws ° — ° NOoOODTeSoSseeeveres zoey om 
yn the 3-7) shows the dyeing variations between the skeins, foe ees fv. it Bn dow es on ep pes on 
* e “7 nh ty 
individual parts and differences between the average and 2.5 (| 
*xtreme skeins. ~ a 
: S/S oe Qeooevrrarcexmnas o = 
skeins S| ARASRSRRSRSRSSSS| So 
in the | TABLE B-7 . no 
of the Shade Classification 218 5 ¥ 
— 5 = 
id the Group A 4) n ‘a 
fferent Skeins of Average Physical Character S|/3/Sa5nsesezazpeepse!| 25 
_ agi i ee ees ee 2; 
: Skein No. Outside Middle Inside fad ak 
varied - S|] ononene t t bh ¢ 
4 na. 5)/eSoe2nenrroenwexsdecs —~ = 
denier | !0!-A M M M Ee et ht te oe 
171-A M M M 5 5 
0 1,86 | 191-8 M M M 2 £ 
? ) i) Pee ee ee ite ~~ —_ om 
nd the , siI-B M M M 2/4 ceRmmmmadmaccmma<e) 8 » 
231-A D D D S/DDOTAMAHRMNMTNODOD = 
ie \ = SOROS AIA Vonlon one el maehee O 
erages § 241-B L M M S| SZSRRANN AAAS o's 
251-B M M M . = 8 
verage : - . = iy 
°" § 261-B M M M _ 
201-A M M M 


verage | 301-B D D D 





YRTER § April 3, 1939 





















































- Proceedings of the American Association of Textile Chemists and Colorists 





TABLE B-7 (Cont.) 
Skeins Above or Below the Average Physical Character 


168-A ¥ 3 M 
188-A L E M 
190-B L, E, i* 
204-B M M M 
215-B E M M 
219-B L L EE 
221-B M D D 
227-3 D D D 
245-A D D D 
253-B Ls i D 
254-A ID D D 
255-A M M M 
318-B M M M 
328-B M M M 
330-A M M M 
338-B M M M 
L — Light Shade 


M Medium Shade 
1) Dark Shade 


TABLE B-8 
Per cent of Skeins of Various Shades 


Average Skeins Extreme Skeins 


Uniform 


Sr ee ere 90.0 68.75 
Unitormly Light .......... — 12.5 
Uniformly Medium ......... 70.0 37.5 
Rinstormry Dark 20.065. 6060% 20.0 18.75 
Light and Medium........... 10.0 18.75 
Fe ae a bs ee — 6.25 
Medium and Dark........... 6.25 





Although the largest percentage of skeins were uniform 
there were a number of differences in shade between the 
skeins and between the individual parts of the skeins 
in this group as shown in Tables B-7 and B-8. 

More of the average skeins dyed uniformly than the 
extreme skeins although the range of shade in both groups 
was the same, that is, both groups had light, medium and 
dark shades. There were no skeins in the average group 
that had variations within the skeins ranging from light 
to dark whereas there was one skein of this type in the 
extreme group. 

The variations in physical characteristics in this group 
were not as great as those found in Group A although 
the variations in dyeing qualities were about the same. 
In some instances the skeins or parts that had a high 
comparative strength dyed light and in other instances 
they dyed dark or medium. 
168-A, 328-B and 245-A. 
Results of the Tests Made on the Skeins in Group C 

TABLE C-1 
Group C 
Strength (Suter Tester) 


Number of Skeins 


Examples of this are skeins 


Strength 


(Grams per Average of 


Denier) Outside Middle Inside Entire Skeins 
1.67 i ae i es 
1.68 1 1 ~- 
1.69 aoe 1 2 2 
1.70 a : es sas 
1.71 _- ] 2 1 
1.72 1 — 

1.73 — 2 2 
1.74 2 a 
1.75 


st 

sn 
wn 
un 






TABLE C-1 (Cont.) 


Minimum grams 


per denier 1.67 1.69 1.68 1.69 
Average grams per 

Eee 1.71 1.72 1.70 1.71 
Maximum grams Sty 

per denier ..... 1.74 1.75 1.71 la (Gre 


This table was compiled from the strength tests (Suter De 
Tester) made on the 5 skeins in Group C. It shows the 
variations in strength; the minimums, averages and maxi- 


mums Of the strengths of each part of the skeins; the 
differences between the individual parts and the frequency 





e ° e 3°20 \ve 
or number of skeins and parts of different strengths. Ai 
Each recording tabulated under the individual parts is | — 
an average of 5 tests. The averages in this table were | 
computed from 15 tests made on each skein, that is, 5 tests 
on the outside portion, 5 tests on the middle portion, and 5 ° 
tests on the inside portion. 
TABLE C-2 EI 
Group C (F 
Elongation (Suter Tester) 
Number of Skeins 
L:longation Average oj | 
(Per Cent) = Outside Middle Inside Entire Skeins 
22 3 4 3 4 7 
23 Zz 1 z l ' 
5 5 5 5 
Minimum Elonga- } 
REIN ccoMiciare Saree 22 22 22 22 l 
Average Elonga- : 
BO Soi scion 22.4 AE 22.4 22.2 mu 
Maximum Elonga- th 
ee ee eee 23 23 23 23 : 
oll ——— 76 afl 
Phis table was compiled from the elongation tests (Suter 
Tester) made on the 5 skeins in Group C. It shows the 
. : . . —_ : al 
variation in elongation ; the minimums, averages and maxi- 
- . - - . ~( 
mums of the elongations of each part of the skeins; the 
wis . pe ‘ Ol 
differences between the individual parts and the frequency | ” 
te 


or number of skeins and parts of different elongations. 

Each recording tabulated under the individual parts is 
an average of 5 tests. The averages in this table were I 
computed from 15 tests made on each skein, that is, 5 


tests on the outside portion, 5 tests on the middle portion 
and 5 tests on this inside portion. 





TABLE C-3 
Group C 
Denier Size 


Number of Skeins 


Denier Average of + 
Size Outside Middle Inside Enttre Skeims 
196 -- - 1 -- 
197 1 2 l ] 
198 3 3 3 
199 1 -- 2 1 
200 2 = 
201 - - 1 - 
Minimum denier 
a SP re 197 197 196 197 
Average denier 
ae 198.0 197.6 198.4 198.0 
Maximum denier 
WR i Secdcarns 199 198 201 199 


ESSE 
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TABLE C-4 TABLE D-2 
Group C Group D 
1.69 Strength (Scott Incline Plane Tester) Elongation (Suter Tester) 
1 Number of Skeins Number of Skeins 
pe Strength ‘ ; 
1.73 | (Grams per Average of Elongation Average of 
( Suter Denier) Outside Middle Inside Entire Skeins (Per Cent) Outside Middle Inside Entire Skeins 
ws thef = 1.75 — 1 — 20 ns — 1 — 
maxi 1.76 1 Z — 2 21 2 3 3 3 
a 1.77 ios 1 a 22 2 1 ris 1 
Ss; the pee oe wats aoe = : oe 
juency - - 2 2 Ls : 4 + 4 4 
4 \verage grams pet \verage elonga , - 
RE scans 1.75 1.76 1.76 1.76 tion ......-.-- 21.5 21.2 20.7 21.2 
arts is = TABLE D-3 
_ were | TABLE C-5 Group D 
5 te , ‘ 
5 tests | Group C Denier Size 
and 5 Elongation (Scott Incline Plane Tester) 
Number of Skeins 
— Number of Skeins cauuned 
Elongation Average of Denier Size ( Jutside Middle Inside Entire Skeins 
(Per Cent) Outside Middle Inside Entire Skeins 196 am 1 en 
} 22 = me 1 a 197 — 1 -- 1 
' 23 _ _ 1 l 198 1 . l “~ 
- 2 2 2 ss 199 - 1 1 
age oj 24 — hi 200 l 4 a 
Skeins 2 2 2 2 201 2 1 = 1 
4 \verage elonga- 202 = 1 1 1 
B. AR Scacconne 24.0 24.0 22.5 23.5 203 _ 1 — 
5 | Thes esl aaah tad 4 4 4 4 
[hese tables were compiled from the tests made on the \inimum denier 198 197 196 197 
22 skeins in Group C. They show the variations, mini- Average denier 200.0 199.7 199.7 199.7 
i ; Maximum denier 201 201 203 202 
222 mums, averages, and maximums; the differences between 
33 the individual parts and the frequency or number of skeins TABLE D-4 
= —— | and parts of different values. Group D 
‘Suter : ; saeaton . line Pl T 
ws en Each recording tabulated under the individual parts is Strength (Scott Incline Plane Tester) 
maxi- | 2” average of 5 tests. The averages in these tables were “ . Mesites af Stele 
; at Bde etics Pe ee ee re ae i Strength 
Ss: the | Computed trom 15 te sts made on each skein that Is, 9 tests sidediae bee perme” 
juency on the outside portion, 5 tests on the middle portion and 5 Denier) Outside Middle Inside Entire Skeins 
ations, | tests on the inside portion. 181 ; 1 wt = 
1.82 #3 ie i= 
Arts 1S 1.83 = —_ 1 1 
- were Results of the Tests Made in the Skeins in Group D 1.84 1 _ =~ — 
ie: 85 aa ai men 
is, 5 TABLE D-1 +. 
. 1.86 — — 1 
ortion Group D 1.87 = _— — 
1.88 ] _— 
Strength (Suter Tester) f ani _ ialighy 
2 2 2 2 
re Number of Skeins Minimum grams 
Strength : per denier 1.84 181 1.83 1.83 
——— per : ; Average of Average grams 
; Jenier) Outside Middle Inside Entire Skeins per denier - 1.86 1.84 1.84 1.85 
1.79 1 = as as Maximum grams 
age of ' 1.80 1 1 = = per denier . 1.88 1.86 1.85 1.86 
Skeins 1.8] sais = 1 
— 1.82 1 1 1 1 TABLE D-5 
1 “ne — : % Group D 
: 1.85 “ ‘em pe Elongation (Scott Incline Plane Tester) 
io I I 1 eer a ; ; a ; Number of Skeins = i ‘ 
‘i 24 ! ie ae Elongation Average of 
: an ~* 4 4 (Per Cent) __Outside___—Middle__Inside_ Entire Skeins 
Minimum grams 20 — 4 — — 
197 per denier 1.79 1.80 1.82 1.81 21 2 = 2 2 
Average grams — — — — 
198.0 per denier .... 1.82 1.84 1.84 1.83 2 Zz 2 2 
Maximum grams Average elonga- 
199 per denier . 1.87 1.87 1.86 1.85 MIR? ais a ewisieicess 21 20 21 21 
IRTER 
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These tables were compiled from the tests made on 
the skeins in Group D. They show variations, mini- 
mums, averages, and maximums of each part of the skeins ; 
the differences between the parts and the frequency or 
number of skeins and parts of different values. 

Each recording tabulated under the individual parts is 
























an average of 5 tests. The averages in these tables were 
computed from 15 tests made on each skein, that is, 5 


tests on the outside portion, 5 tests on the middle portion, 
and 5 tests on the inside portion. 


Results of the Tests Made on the Skeins in Group E 


TABLE E-1 
Group E 
Strength (Suter Tester) 


Number of Skeins 
Strength i a 


(grams per Average of 
denier) Outside Middle Inside Entire Skeins 


*1.43 -- 1 —_ 
*1.49 — 1 -- 
*151 — — 1 
*1.60 1 -— _- -- 
1.61 a os ~- -~ 
1.62 -- ~- -—— a 
1.63 — — - — 
1.64 — = 
1.65 2 -- 1 -— 
1.66 1 
1.67 —- -—— — -- 
1.68 — — — 1 
1.69 — — -— 1 
1.70 _- - 1 
1.71 —— -— - 
1.72 ~- 
1.73 
1.74 
1.75 
1.76 
bss 
1.78 
1.79 
1.80 
1.81 
1.82 
1.83 
1.84 
1.85 
1.86 
1.87 
1.88 — — — 
1.89 1 -- 1 — 


! pon | 
N 


—— = Wrm rm — mY wm NW ! 
> 


mn — we 
_ 
WNaN A QW = | 


NM Ww hw + 


OS ed 
| | 
) Wl 


— 


_ 
tN 


Minimum grams 

per denier .... 1.60 1.43 1.49 151 
Average grams 

per denier .... 1.78 1.77 1.78 1.78 
Maximum grams 

per denier .... 1.89 1.87 1.89 1.87 






*( ontomed by repeated tests. 





1176 


Elongation 
(Per Cent) 


16 
17 
18 
19 
20 
21 
22 


Minimum elonga- 
OR. .c..6240% 


re 16 16 17 Maxi 


ne: — 
TABLE E-2 
Group E 


Elongation (Suter Tester) 


N umber of Skeins s 


: ; ‘Average of 
Outside Middle Inside Entire Skeins 


1 S 

h) 1 
/ 9 
9 9 
6 6 

Pay es, §\Minin 

B per 

Aver 

per 


— 


m— ST bo & bo 


nNNo~——-_— 
1 


| 





ty 
Y 
io 2) 
Nd | 
oo 
i) 
oo 


Average Elonga- 


MY cchcx as 
Elon- 


GAtION ...0.% 


Maximum 


1¢ 


19.6 19.4 195 }— 


22 | 21 





Denier Size 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 


Minimum denier 
ee 


TABLE E-3 i 
Group E 
Denier Size 
‘Ff 


Number of Skeins 


Ai rervage of 


Outside Middle Inside Entire Skins | 


Min 
tic 
Ave 
tic 
May 
tic 


aii ; : 


28 28 28 28 the 


_ | MNwbhwrneee 
— buh Ww UIW hy — 


| ites dw eok as aod I 


| 
| 





~) 
Mil wWWwOK HH LwWUND lo 


195 195 196 Cn in 


Average denier iske 


On ae oe 
Maximum denier 
.. 205 205 204 204 


SSO cstcanes 


199.9 199.9 200.3 200.3 ja 


TABLE E-4 con 
Group E tes 


Strergth Beat Incline Plane ‘Pester) an 


Strength 
(grams per 
denier) 
1.60 
1.61 
1.62 
1.63 
1.64 
1.65 
1.66 
1.67 
1.68 
1; 69 


No 
3 


aid tad bed fed am be 
NSN NN 
aAukwryo— 


Number of Skeins 4 


Average of | 
Outside Middle Inside Entire Skeins ¢ 


-- — — bh 


_ ine 1 
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TABLE E-4 (Cont.) 











~ll 
1.77 — — — _ 
1.78 1 _ _ 1 
1.79 1 ~ _ 
1.80 _- ] — — 
1.81 ] — 1 
1.82 — — — 
age of 1.83 = oe = — 
Skeing 1.84 =a : I = 
1.85 - - — 
—- ' 1.86 — — — _— 
3 1.87 : 1 1 — 
1 1.88 — 1 
9 1.89 1 nee _ won 
9 pan ee seating me 
‘a 4 4 4 4 
= Minimum grams 
— per denier 1.60 1.64 1.65 1.63 
28 PAverage grams 
e per denier - te 1.77 1.78 ie 
17 '\Maximum grams : 
per denier . 1.89 1.87 1.87 1.88 
19.5 
a1 TABLE E-5 
——.} Group E 
: Elongation (Scott Incline Plane Tester) 
Number of Skeins 
_} Elongation ’ Average of 
(Per Cent) Outside Middle Inside Entire Skeins 
rageof | oy 7 = 7 
e Skeins 18 ‘js = 5 es 
~- » 1 1 1 1 
1 20 2 Z 1 Z 
1 } — ao paren imma 
4 4 4 4 4 
4 Mininum Elonga- 
8 ME rca oats 16 17 18 17 
4 Average elonga- 
3 WN dicivacaninesd 18.7 19.0 18.7 19.0 
2 Maximum elonga- 
1 gpeeneiott 20 20 20 20, 
Pi These tables were compiled from the tests made on 
28 =the 28 skeins in Group E. They show the variations, 
196 ninimums, averages, and maximums of each part of the 
skeins; the differences between the parts and the fre- 
2 - . . 
200.3 quency or number of skeins and parts of different values. 
204 Each recording tabulated under the individual parts is 
an average of 5 tests. The averages in these tables were 
computed from 15 tests made on each skein, that is, 5 
tests on the outside portion, 5 tests on the middle portion, 
and 5 tests on the inside portion. 
ar. iscussion of the Results of the Tests Made on the 
rage of ' Skeins in Group E 


re Skeins 





ORTER 


It will be observed that the strength and elongation of 
this group varied considerably when compared with some 
of the other groups. While there are insufficient skeins 
to base many accurate conclusions the data presented in- 
flicates that there is a comparative lack of uniformity in 
both physical and dyeing properties. As in Groups A 
end B the dyeing differences cannot be traced to specific 
glifferences in physical characteristics. This is illustrated 
y comparing the physical and dyeing properties of skeins 
B48-A and 349-B. 

There were two skeins in this group that were regarded 
AS extremes or that 






varied greatly above or below the 
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average. The detail physical characteristics of these two 
Table E-0. 

TABLE E-6 

Details of the Skeins of Extreme Type in Group E 
Strength (Suter Tester) 


skeins are shown in 





Elongation (Suter Tester) 





Grams per Denier Per Cent 
Skein No. Outside Middle Inside Aver Outside Middle Inside _ Aver. 
348-A 1.89 1.86 1.87 1.87 19.9 19.7 19.6 19.7 
349-B 1.60 1.43 1.49 1.51 17.8 15.7 16.1 16.5 

Denier Size 

348-A 200 199 199 199 
349-B 199 200 201 200 

Strength (Scott Tester) Elongation (Scott Tester) 
348-A 192 1.94 1.92 1.93 19.3 19.5 19.1 19.3 
349-B 1.55 1.48 1.50 1.51 16.4 15.3 15.8 15.8 
Determination of the Dyeing Qualities of the Skeins 

in Group E 


There were only 5 skeins in this group that were knitted 
and dyed to determine the variations in dyeing qualities. 
Of these skeins, three had average physical characteristics 
of the group while the other two were regarded as ex- 
tremes or varied above or below the average. 

The following table E-7 shows the dyeing variations 
between the skeins and parts and the differences between 
the average and extreme skeins. 


TABLE E-7 
Shade Classification 
Group E 
Skeins of Average Physical Characteristics 
_Skein No. Outside ss Middle ~————_—_sIside 
345-A L L a 
358-A M M M 
353-A M M M 
Skeins Above and Below the Average Physical 
Characteristics 
348-A D D D 
EEE —————————E——E 
Results of the Tests Made on the Skeins in Group F 
TABLE F-1 
Group F 


Strength (Suter Tester) 


~ Number of Skeins 


Strength 
(Grams per 











Average of 


Denier) Outside Middle Inside Entire Skeins 
1.57 1 — — 
1.58 _- - ~- -- 
1.59 | 1 2 — 
1.60 — sii 1 
1.61 - - ~ _— 
1.62 ‘ i ie ee 
1.63 1 5 4 1 
1.64 2 1 2 5 
1.65 3 3 5 3 
1.66 3 1 2 3 
1.67 2 3 5 4 
1.68 6 4 1 3 
1.69 3 5 3 2 
1.70 6 1 3 4 
1.71 1 3 1 2 
1.72 1 1 2 z 
1.73 1 2 > 
1.74 1 2 1 1 
1.75 2 - _ 
1.76 ] al 
177 : 2 - I 
1.78 1 aa 

34 34 34 34 
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TABLE F-1 (Cont.) 


Minimum grams 























per denier..... 1.59 1.57 1.59 1.60 
Average grams 
per denier . 1.68 1.68 1.67 1.68 
Maximum | grams 
per denier ~ 146 1.77 1.78 Lae 
TABLE F-2 
Group F 
Elongation (Suter Tester) 
7 ee Number of Skeins — r. ; 
Elongation verage of 
(Per Cent) Outside __ Middle Inside Entire Skeins 
21 fas 1 jon ete 
22 2 1 5 . 
23 32 32 29 32 
34 34 4 34 
Minimum Elonga. 
GMD nicsadansciee 22 21 22 22 
Average Elonga- 
COR oe ceiwcas 220 22.9 22.8 22.9 
Maximum Elonga- 
WON ui 5%, ins 5cacen 23 23 23 23 
TABLE F-3 
Group F 
Denier Size 
Number of Skeins : 
Denier Average of 
__ Size _ Outside __Middle__Inside_ Entire Skeins 
192 1 —_ — = 
193 — — _ — 
194 — — — 1 
195 — 1 2 — 
196 1 1 -- 1 
197 — 2 — _ 
198 2 1 1 a 
199 1 3 7 5 
200 7 4 7 7 
201 5 6 2 3 
202 5 4 2 5 
203 5 — 3 7 
204 2 5 4 2 
205 3 4 2 2 
206 1 1 2 — 
207 : 1 2 — 
208 1 1 — 1 
34 34 34 34 
Minimum denier 
i 192 195 195 194 
Average denier 
SO SER ore 201.4 201.6 201.4 201.3 
Maximum denier 
eee ee 208 208 207 205 
TABLE F-4 
Group F 


_ Strength (Scott Incline Plane Tester) © 


i __ Number of Skeins 


__ Middle 





Strength 
(Grams per 
Denier) 

1.73 

1.74 

1.75 

1.76 

1.77 

1.78 

1.79 


- Average of 


Outside Inside Entire Skeins 


otal Leow | 
oe Cita 
oo oe | | 
i tatit | 


Minimum grams 


per denier ~ tee 1.73 1.76 1.75 
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TABLE F-4 (Cont.) | 
Average grams per 
re 1.76 77 1.77 1.77 
Maximum grams 
per denier ..... 1.79 1.79 1.79 1.79 
TABLE F-5 & 
Elongation (Scott Incline Plane Tester) prew 
— nee. eee se ~§59-B 
Number of Skeins Bo 
Elongation Average off >. 
(Per Cent) Outside Middle Inside Entire Sheing SI 
~ a 1 — — 1 
23 — 4 3 1 (I-A 
24 Zz — l 2 Hhy-/ 
25 1 — l — a7 — 
= = —— a Al 
4 4 4 - 
Average Elonga- ae 
ee 23.7 23.0 23:5 23.2 §keil 





These tables were compiled from the tests made on thy_— 
34 skeins in Group F. They show the variations, miniRes1 
mums, averages and maximums of each part of the skeins} 
the differences between the parts and the frequency or 
number of skeins and parts of different values. 

Each recording tabulated under the individual parts is 
an average of 5 tests. 





The averages in these tables wer 
computed from 15 tests made on each skein, that is, 5 test 
on the outside portion, 5 tests on the middle portion an¢ 
5 tests on the inside portion. 


Discussion of the Results of the Tests Made on thd 
Skeins in Group F 

The strength of this group was generally lower thar 

the strength of some of the other groups while the elonga 

tion was higher. average as compare!) 

the As in Group E there are ne 

enough skeins upon which to base many definite cor 


The variations were 
with other groups. 
clusions. 

Two skeins in this group were regarded as extreme 
because they varied greatly above and below the average 
The detailed characteristics of these 
Table F-6. 


skeins are shown it 





TABLE F-6 
Details of the Skeins of Extreme Type in Group F 


Stre ongth “(Suter Te ster) ~ Elongation (Suter Te ster) 





Grams per Denier Per Cent 
Skein No. Outside Mid lle Inside’ Aver Outst de Middle _Inside_ Ave 
300-A «1.761.771.7877 23.0 213 231 29 
374-A 1.64 1.57 1.59 1.60 228 226 222 uf 
Denier Size ’ 
360-A 200 201 200 200 
374-A 204 208 207 208 ; 
Strength (Scott Tester) Elongation (Scott Tester 
360-A 1.86 1.82 1.85 1.84 225 229 230 228 
374-A Lo 168 1.71 L71 242 228 226 @& 





Determination of the Dyeing Qualities of the Skeins it 
Group F 
There were only five skeins in this group that wer 
knitted and dyed. Three of these were of average physic ; 
The following tablg 


Ve 


variations between the skeins and iff ,, 


ad 


character while two were extremes. 


shows the dyeing 





dividual parts and the differences between the avera 


pe 
and extreme skeins. 
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1.77 
1.79 
Rhein No 
) eo 850-2 
, £8 
erage of B 


TABLE F-7 
Shade Classification 
Group F 
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Skeins of Average Physical Characteristics 


Outside 
M 
D 
M 


Middle 


"Inside 


M 
D 
M 


ire Ske) SKeins Above and Below the Average Physical 


1 


1 - 
2 fh. 


: ; = ; : ; se : 
— All of the 5 skeins dyed in this group were uniform in 


A 
A 


Bhade. 


232 eins whereas the extreme skeins were uniform. 
ee 
1S, miniResults of the Tests Made on the Skeins in Group G 

TABLE G-1 
Group G 
Strength (Suter Tester) 


e Skeins! 
iency or 







parts \ 
les -were 





Ss, 5 test Denter) 
rtion and = 1.65 
1.66 
; 1.67 
1.68 
> on thd 1.69 
1.70 
on m 171 
wer thar 172 
e elonga, 1.73 
compare) 1-4 
1.75 
. are nol 1.76 
nite con |77 
1.78 
1.79 
extreme) !.80 
1.81 
average) 1 97 
shown if, 1.83 
1.84 
1.85 
1.86 
1.87 
‘ 1.88 
zroup F 1.89 
or Teste) | 1. 
it 1.91 
inside Ave | 1.92 
23.1. 2y 193 
222 mg 1.94 
; B 1.95 
1.96 
i 1.97 
ott Tester, 1.98 
23.0 2m 1.99 
296 28 2.00 
me TT) 
oe 2.02 
Skeins 1! 503 
2.04 
that wer 
= phys! inmum 
ving table Per 
+ MVerage 
iS and I per 
le averas 
per 









-EPORTH 





Strength 
Grams per 


aximum grams 
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qemer... 


denier.... 


Characteristics 


Outside 


— 


— eI lou 


] 
608 


1.65 


Middle 


wt tn i Ge da * 
INTWUIDW SDN DWW ! 


65 


Number of Skeins 


Inside 


608 


D 
D 


There were differences in the shades of the average 


Average of 
Entire Skeins 


608 
1.68 
1.78 


1.93 


PLATE G-1 
Strength (Suter Tester) 
Frequency Distribution of the Strength Tests Made 
on the 608 Skeins in Group G 


NUM BER 
OF 
SKEINS 

















50 - _ 
| 
| 
40 —_—__|— a , 4 
OUTSIDE | 
mMiDtle ++++ | 
i» NSIDE 000000 


Ve —— 








° e ae 
160 1.70 1.80 1.90 200 
STRENGTH (GRAMS PER DENIER ) 


Source: Rayon Crepe Research, W.F.M. 





TABLE G-2 
Group G 


Elongation (Suter Tester) 
Number of Skeins 


Elongation Average of 


(Per Cent) Outside Middle Inside Entire Skeins 
16 2 - 
17 3 2 8 3 
18 51 55 78 56 
19 232 256 2x9 248 
20 246 227 191 262 
21 72 64 40 38 
22 4 2 2 1 
608 608 608 608 
Minimum Elonga 
Me Sacoeanes 17 16 17 17 
Average Elonga- 
See eho. s 19.6 19.4 19.3 19.5 
Maximum Elon- 
a 22 ze 22 22 
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PLATE G-2 
Elongation (Suter Tester) 































on the 608 Skeins in Group G 
NUMBER 


— AVERAGE 


200 


175 


150 





125 
100 
75 
50 


25 


18 19 20 
ELONGATION (PERCENT ) 


Source: Rayon Crepe Research, W.F.M. 
TABLE G-3 
Group G 
Denier Size 


2! 


Number of Skeins 





Denier 
Size Outside Middle Inside 
186 1 -- 
187 
188 - — 
189 . - 
190 l — 
191 | — 
192 — 1 
193 — - 
194 . 2 
195 4 2 3 
196 10 13 28 
197 23 24 32 
198 46 57 55 
199 65 69 78 
200 141 145 162 
201 76 77 66 
202 88 90 74 
203 58 40 32 
204 63 54 43 
205 11 14 17 
206 19 14 12 
207 1 3 1 
208 1 2 1 
209 — — 1 
210 1 2 — 
608 608 608 
Minimum denier 
ee 190 186 192 
Average denier 
ROME + 43conia Gon 200.9 200.7 200.3 
Maximum denier 
BMD a. ass 1c casera 210 210 209 









608 skeins in Group G. 
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Frequency Distribution of the Elongation Tests Made 


Average of 
Entire Skeins 


23 
40 
80 
130 
129 
9] 


55 


608 
191 
200.7 
207 


These tables were compiled from the tests made on the 
They show the variations, mini- 


mums, averages, and maximums of each part of the skeins 
the differences between the parts and the frequency 9 
number of skeins and parts of different values. 

Each recording tabulated under the individual parts js 
an average of 5 tests. The averages in these tables wer 
computed from 15 tests made on each skein, that is, 
tests on the outside portion, 5 tests on the middle portio: 


and 5 tests on the inside portion. 


PLATE G-3 
Denier Size 


—— 


1, 
] 

1. 
ik 
A 
Li 
ih 


Minin 
per 
Avera 


per 


Frequency Distribution of the Denier Size Tests Made" 


on the 608 Skeins in Group G 
NUMBER 
OF 


SKEINS 
175 








(25 


100 


75 





50 


25 






—_—— 








Sea 186 188 190 192 194 196 198 200 202 204 206 208 210 apart 

DENIER SIZE diffe 

Source: Rayon Crepe Research, W.F.M. E; 

@1 a 

TABLE G-4 Gom 

Group G Gn t 

Strength (Scott Incline Plane Tester) § te 

-_— 

Number of Skeins . 

Strength : Dis 

(Grams per Average of 
Denier) Outside Middle Inside Entire = 

1.73 — — 1 — |, 
1.74 1 2 —- 1 

1.75 = = l <7 the 

1.76 Z — 1 1 : 

1.77 2 4 3 pS ach 

1.78 3 1 1 4 Bvi 

1.79 6 3 3 4 i 

1.80 5 5 7 in 

1.81 2 4 3 6 [ 
1.82 1 4+ 5 6 
1.83 10 4 5 4 
1.84 2 5 7 7 
1.85 6 i 2 5 
1.86 10 3 4 3 
1.87 3 4 8 7 
1.88 - 3 3 2 
1.89 2 3 Zz Z 
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>keins TABLE G-4 (Cont.) 
ICY Oi — 

; 1.90 2 4 3 in 
parts ig@ 1.92 1 2 = 4 
SS Bhs 2 sil ie 3 
eS Were 194 mae 1 3 bi 
At is, 1.95 — 1 be pe 

. 4 1.96 1 l 1 a 
portiog 197 ; cma 
64 64 64 64 
Minimum grams 
per denier 1.74 1.74 1.73 174 
Average grams 
per denier 1.84 1.84 1.84 1.84 
faximum grams 
S Maid r denier 1.97 1.97 1.97 1.93 
TABLE G-5 
Group G 


ee 


: 


Elongation (Scott Incline Plane Tester) 


Number of Skeins 


2 § Elongation ; Average of 
5 Per Cent) Outside Middle Inside Entire Skeins 
17 > 4 8 3 
: 18 13 18 20 17 
19 20 20 24 28 
j 20 21 20 10 16 
21 4 1 2 - 
22 1 1 — _— 
i 64 64 64 64 
— elonga- 
BUEN oii acacaierece 17 17 17 17 
Average elonga- 
SNE <a lise waren 19.1 18.9 18.6 18.9 
Maximum elonga- 
MN TUM oases ies x ca Be 22 21 20 


These tables were compiled from the tests made on 64 
#keins taken at random from Group G. They show the 
¥ariations, minimums, averages, and maximums of each 
Bart of the skeins; the differences between the individual 


208 210 $9 and the frequency or number of skeins and parts of 


[verage of 


<7 


tire 


ee a sacl oe | 


ifferent values. 

Each recording tabulated under the individual parts is 
a average of 5 tests. The averages in these tables were 
Gmputed from 15 tests made on each skein, that is, 5 tests 
Gn the outside portion, 5 tests on the middle portion and 
§ tests on the inside portion. 

SS 
Discussion of the Results of the Tests Made on the 

Skeins in Group G 

frength and Elongation: 

' Table G-1 and Plate G-1 show the variations in strength, 
the minimums, averages and maximums of the strengths of 
tach part of the skeins, the differences between the in- 
fividual parts of the skeins and the frequency or number 
%t skeins and parts of different strengths. 

The average strength of this group extended from 1.68 
frams per denier to 1.93 grams per denier; the outside 
the skeins extended from 1.65 grams per denier to 2.04 
ams per denier; the middle from 1.68 to 1.92 grams 
r denier and the inside of the skeins extended from 
65 to 1.94 grams per denier. 
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The average strengths of the individual parts were nearly 
the same as the grand average of all the tests. 

Table G-2 and Plate G-2 show the details of the elonga- 
tion of the skeins in this group. The average elongation 
ew 


of the skeins extended from 17 per cent to 22 per cent; 


the elongation of the outside of the skeins extended from 
17 per cent to 
to 22 per cent 
cent. 


22 per cent; the middle from 16 per cent 
and the inside from 17 per cent to 22 per 
The averages of the individual parts corresponded 
closely with the average of all the skeins. 
Denier Size: 

Table G-3 and Plate G-3 the variations in the 
denier size of the skeins in Group G. 


show 
They also show 
the minimums, averages and maximums of each part of 
the skeins; the differences between the individual parts 
of skeins and of 


and the frequency or number 


different denier. 


parts 


The average denier size of the skeins extended from 
191 to 207. 
to 210 denier; the middle parts of the skeins extended 
from 186 to 210 denier and the inside portions of the 
192 to 209 denier. 


deniers were within the permissible tolerances of 


The outside of the skeins extended from 190 


skeins extended from The average 


the 
A.S.T.M., however, there were 3 skeins whose parts ex- 
ceeded the permissible tolerances. 

Diameter of Filaments: 


One skein in this had 


group extreme variations in 
filament diameter. The diameter measurements of the 
filaments in the middle of this skein extended from 8 to 
34 microns. The variations are shown in the lateral 


photomicrograph 54M and Cross Section photomicrograph 


118M. 


4 
a 
~~ 
a 
ee = 
= een 
Se 
eee Oe 





Photomicrograph 54M 
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TABLE G-6 


Elongation (Suter Tester) 


Elongation (Scott Tester) 


Strength (Scott Tester) 


Strength (Suter Tester) 


Per Cent 


Middle 


Grams per Denier 


Per Cent 


Outside Middle 


Grams per Denier 
Outside Middle Inside 


Denier Size 














Aver. 


Inside 


Outside 


Middle Inside Aver. 


Outside 


ver. 


A 


Tuside 


Aver. 


Middle Inside Aver. 


Outside 


Skein No. 
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on 


16.0 
17.5 16.6 18. 


14.6 


16.9 


wy 


— 


18.1 77 


16.6 


1.80 


1.70 


1.73 
1.87 
1.83 
1.82 


1.81 


5 


19.: 
17.3 


8.8 


1 


19.3 


20.4 
18.8 


19.8 


16.8 
18.8 


16.4 
19.3 


18.: 


2 
16.7 
19. 


N 


1.79 


1.80 


1.93 
1.86 


17.8 


18.3 


5 


74 


— 


174 164 


18.8 


1.83 


1.83 


18.1 


18.6 


5 
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200 
198 
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199 
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TABLE G-6 (Cont.) 
Type of variations found in the 24 extreme 
this group: 


The 
skej Sh 
Ins ihe : 


fhe : 


_— 


Strength 
Le Ww: 


Outside Middle 
3 3 


High: 


Inside Outside Middle Aver 
3 3 1 l 
Elongation } 


Inside 
3 


Low: - 


Net 
Outside Middle Inside 
1 


1 


Aver. 4 
— ] 


Denier 


386 
40¢€ 
416 
42¢ 
446 
456 
466 
479 
526 
526 
536 
536 
306 
376 
579 
b 386 
E386 
/ 106 
614 
616 
56 
62 
666 
676 
676 


RY STi 
Low: 


Outside Middle 


High: 
Middle Inside 


1 1 -- 1 1 
The middle of one skein in this group had variation 
in the diameter of the filaments. 


376 
379 
431 
432 
436 
140 
440 
14] 
| 42 
143 
145 
456 
465 
469 
492 
496 
301 
502 
303 
510 
317 
1/8 
584 
03 
There were 24 skeins in this group that were regarde#— 


as extremes or that varied excessively above or below thi 
average. The details of these skeins are shown in Tabl 
G-6. 
Determination of the Dyeing Qualities of the Skein 
in Group G - 

There were 49 skeins in this group that were knitteg 
and dyed to determine the variations in dyeing qualities nifo 





Photomicrograph 118M 


Scott Incline Plane Tests: 
The strength of 10 per cent of the skeins in this grou 
| taken at random as found on the Scott Incline plane 
tester was higher than the strength of the 608 skein: 
tested on the Suter tester and did not vary as mutt 
The average elongation of the 10 per cent random skein} 
as found on the Scott tester was slightly lower than they 
average of the 608 skeins tested on the Suter teste 
although the variations were about the same. 






om " , ‘ ‘ nif 
[wenty-five of these skeins were considered of averag cae 
physical character of this group and twenty-four had physfight 


cal characteristics that varied above or below the averag@ cd 
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The following table shows the dyeing variations between 
eins fhe skeins and individual parts and the differences between 
the skeins of average and extreme characteristics. 








Although the largest percentage of skeins were uniform 
in shade there were a number of differences between the 
skeins and individual parts of the skeins in this group. 


More oi the 


average skeins were uniform in shade than 


the extreme skeins although the variation in shade was 
, that is, both groups had light 
skeins and parts, and dark skeins and parts. The extreme 


group had fewer skeins having light and dark parts. 


the same for each group 


TABLE G-7 
Shade Classification 
“ Group G 
, Skeins of Average Physical Character 
Hein No. Outside Middle Inside 
386-A M M i. 
406-A M M M 
416-A L M M 
426-A M M M 
446-A L M M 
456-A M M M 
466-B D D D 
~— 479-B M M M 
Arlation:) 326-A M M M 
326-B D-M M M-D 
336-A D D D 
~ § 536-B M M M 
366-A M M M 
§ 576-B M M M 
} 379-B D L iS 
i 586-A M M M 
j 386-B kL L a 
606-A M M M 
) 614-A D D D 
f 616-B D D D 
§56-B } D D 
662-A M M M 
b 606-A M M M 
676-A M M M 
§ 676-B D M M 
| §Skeins Above or Below the Average Physical 
Characteristics 
376-A D D D 
379-A M M M 
431-A D D L 
432-A M M M 
436-A M M M 
440-A M M M 
440-B M M M 
$41-A M # eo 
+ 442-A L iy ip 
443-B M M M 
445-A M M is 
456-B M M e 
vis grou! 465-A D D a 
: “4 469-A D D D 
ine plane 492-A M M i. 
WB skein} 496-B M M M 
" | 501-B M i L 
as mMUCL) 592.4 M M L 
om skein} 503-B M L : 
10-A M i. ‘s 
than th# 517-A M M L 
er teste™ 578-A M D-L Rs 
384-A + 7 - 
03-B 
re | _ TT: SA. 
e* TABLE G-8 
below th’ 
in Tabl Group G 
Per cent of Skeins of Various Shades 
1e Skein Average Extreme 
Skeins Skeins 
PERCE S Seee patentee eae 77.0% 41.66% 
re knitte niformly Light . 40 4.17 
- qualitief niformly Medium . 52.0 29.17 
: niformly Dark eas OO 8.33 
of averag ight and Medium. . 120 45.83 
had physfight and Dark ..... 4.0 8.33 
e averag edium and Dark............. 8.0 4.17 
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Results of the Tests Made on the Skeins in Group H 


TABLE H-1 
Group H 





nm Number of Skeins 
Strength 
(Grams per Average of 
Denier) Outside Middle Inside Entire Skeins 
1.65 2 1 — 
1.66 ] 2 
1.67 6 4 4 _ 
1.68 9 Q 9 6 
1.69 18 23 16 13 
1.70 37 33 29 25 
1.71 47 40 35 45 
1.72 59 58 61 68 
1.73 71 60 71 80 
1.74 54 76 71 78 
175 75 73 68 70 
1.76 49 73 48 58 
1.77 47 38 55 45 
1.78 45 30 18 39 
1.79 15 25 25 18 
1.80 22 9 15 13 
1.81 5 9 8 8 
1.82 8 9 } 4 
1.83 2 2 3 1 
1.84 1 ] E 
1.85 -- z ] 1 
1.86 3 ~ l — 
575 575 575 575 
Minimum grams 
per denier 1.65 1.05 1.66 1.68 
Average grams 
per denier 1.74 1.74 1.74 1.74 
Maximum grams 
per denier .... 1.86 1.85 1.86 1.85 
TABLE H-2 
Group H 


Number of Skeins 
Elongation Average of 
(Per Cent) Outside Middle Inside Entire Skeins 
17 1 a 
18 18 16 24 17 
19 97 119 138 100 
20 289 278 291 324 
21 162 152 120 134 
22 9 10 1 s 
375 575 575 575 
Minimum — clon- 
nae 18 18 17 18 
Average elonga- 
WON cise cackvas 20 20 19.8 20 
Maximum = elon- 
GOON. 2c. css 22 22 22 21 


Strength (Suter Tester) 


Elongation (Suter Tester) 
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Ms _— on ite ‘ aes eee — oom = aie bag Soke Mae ee i . " - 
LAT - 
Perna a TABLE H-3 
NUMBER Strength (Suter Tester) G a 
Bite roup H 191 
OF Frequency Distribution of the Strength Denier Si 192 
SKEINS ‘Tests Made on the 575 Skeins in Group H ; “ as i 19 
80 — a T r Number of Skeins 1.94 
Denier Average o} 
Size Outside Middle Inside Entire Skein 
192 = ? __ glinimu 
7O a & ——— = aris age 193 - _ aa l per d 
194 2 2 1 l yerne 
moe wee: oe —— as s per ad 
| 196 8g 2 8 ) {axim 
oo. $+ 197 2 8 Z Z spits 
198 21 15 28 te ~ 
= 199 24 22 30 36 
| 200 134 138 159 83 
201 61 57 78 131 
50 + + t 202 143 142 123 120 Frequ 
203 36 43 30 110 
a, 204 &2 83 70 32 
205 14 22 11 36 :; 
206 35 31 25 5 
u - ee: ee < 
<0/- ame 207 5 2 4 SKE) 
MIDDLE ~ a4 208 5 6 3 _ 
INSIDE eooo°o 209 2 2 2 ouss 
AVERAGE 210 1 1 1 1 
30 ee en —— aaa 
575 575 575 575 150 
Minimum denier 
eae eer 194 194 192 193 | 
Average denier 
20 ee ee 201.8 201.9 201.4 201.9 
Maximum denier 12 
SIME Sea nwcecas 210 210 210 210 











160 1.70 1.80 


STRENGTH (GRAMS PER DENIER) 
Source: Rayon Crepe Research, W.F.M. 
PLATE H-2 
Elongation (Suter Tester) 
NuMBER Frequency Distribution of the Elongation 
SKEINS Tests Made on the 575 Skeins in Group H 


L190 


300 
275 
250 
225 
200 
175 
150 
125 
100 
78 
50 


25 








16 17 18 19 20 2! 22 23 
ELONGATION (PERCENT) 


Source: Rayon Crepe Research, W.F.M. 


P184 









These tables were compiled from the tests made on thé 
575 skeins in Group H. They show the variations, th jo 
minimums, averages and maximums of each part of thé 
skeins, the differences between the individual parts and thé 
frequency or number of skeins and parts of differen 
denier. 

Each recording tabulated under the individual parts is af 
average of 5 tests. The averages in these tables were com 
puted from 15 tests made on each skein, that is, 5 tests of 
the outside portion, 5 tests on the middle portion and 9 
tests on the inside portion. 


=~! 


in 





TABLE H-4 
Group H 
Strength (Scott Incline Plane Tester) 





Number of Skeins 











Strength — - < = — : 
(Grams per Average of) 
Denier) Outside Middle Inside Entire Seiniour 
1.73 — 1 — — § 
1.74 1 - — — 
1.75 2 — 2 — § 
1.76 1 2 ] 1 
1.77 6 1 3 2 &§ 
1.78 2 5 2 1 
1.79 4 1 1 40 
1.80 4 3 4 7 Elo 
1.81 3 5 6 6 WPe 
1.82 5 8 6 -_ i 
1.83 7 4 5 3 
1.84 1 4 _ 10 
1.85 4 7 7 z 
1.86 = z a 4 
1.87 3 3 5 3 
1.88 a 4 4 2 
1.89 3 4 2 4 
1.90 1 z — 1 


- 
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TABLE H-4 (Cont.) 


1.91 
































1.92 2 1 1 
§ 1.93 — 1 1 1 
1.94 1 seis : 
rage 0 58 38 58 38 
Skeigg— a 
__ glinimum grams 
1 per denier .... 1.74 1.73 iz5 1.76 
1 yverage grams 
__ | per denier .... 1.83 1.83 1.83 1.83 
> {aximum grams 
> per denier .... 1.94 1.93 1.93 1.93 
1 + 
36 PLATE H-3 
Ps Denier Size 
120 Frequency Distribution of the Denier Size Tests Made 
— on the 575 Skeins in Group H 
36 NUMBER 
5 OF 
4 SKEINS 
(75 
ee fe a te ee 
= ° 
575 150 
193 | 
201.9 | 
125 
210 
on th 
ns, tht 190 
of the 
and the 
ifferen 
75 
rts is al 
re com 
tests of 2° 
1 and 3 J OUTsive 
q 25 
——  ¢. |_ ha temetealn hae 
90 192 194 196 198 200 202 204 206 208 210 212 
aan DENIER SIZE 
ae ‘hein ource: Rayon Crepe Research, W.F.M. 
— TABLE H-5 
<n Group H 
! Elongation (Scott Incline Plane Tester) 
; oe ; Number of Skeins 
7 {Elongation Average of 
6 |Per Cent) Outside Middle Inside Entire Skeins 
; a PM ze 
3 8 17 2 2 6 1 
10 } 18 12 12 16 12 
2 19 19 21 20 25 
4 20 21 18 16 20 
21 3 5 nae yee 
;. 2 : . 7 
4 “" : P ms 
1 58 38 58 58 









Table H-5 (Cont.) 


Minimum — elon- 

a 17 17 17 17 
Average elonga- 

WN ar, wd cas ee 19.2 19.2 18.8 19.1 
Maximum = elon- 

ae 22 21 20 20 


These tables were compiled from the tests made on 58 
random from Group H. 


variations, minimums, averages and maximums of each 


skeins taken at They show the 
part of the skeins; the differences between the parts and 
the frequency or number of skeins and parts of different 
values. 

Each recording tabulated under the individual parts is an 
of 5 tests. The in these tables were 
computed from 15 tests made on each skein, that is, 5 tests 
on the outside portion, 5 tests on the middle portion and 
5 tests on the inside portion. 


average averages 





Discussion of the Results of the Tests Made on the 
Skeins in Group H 
Strength and Elongation: 

The strength of the skeins in Group H are shown in 
Table H-1 and Plate H-1. The curves in Plate H-1 were 
plotted from the data in Table H-1. The table and plate 
show the variations in strength, the minimums, averages 
and maximums of the strength of the individual parts of 
the skeins and the frequency or number of skeins and 
parts of different strength. The strength of the skeins in 
this group did not vary as much as the skeins in Groups 
A, B and G. The average strength extended from 1.68 
grams per denier to 1.85. The outside of the skeins ex- 
tended from 1.65 to 1.86, the middle from 1.65 to 1.85 and 
the inside from 1.66 to 1.86 grams per denier. 

Table H-2 and Plate H-2 show the elongation of the 
skeins in this group. The average elongation of the 
skeins extended from 18 to 21 per cent, a comparative 
narrow range. The elongation of the outside of skeins 
extended from 18 to 22 per cent; the middle from 18 
to 22 per cent and the inside from 17 to 22 per cent. Only 
one skein in this group had less than 18 per cent elongation 
in any part. 

Denier Size: 

The denier sizes of the skeins in this group are shown 
in Table H-3 and Plate H-3. It will be observed that the 
average denier extended from 193 to 210. The outside 
portions of the skeins extended from 194 to 210 denier, 
the middle from 194 to 210 denier and the inside from 
192 to 210 denier. The minimum denier recorded was 
192, the average 201.9 and the maximum 210 denier. 

None of the skeins in this group exceeded the per- 
missible tolerances of the A.S.T.M. 

Scott Incline Plane Tests: 

The strength of 10 per cent of the skeins in this group 
as found by the tests made on the Scott Incline plane 
tester were higher than the strength of the 575 skeins as 
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found on the Suter Tester, although the range of variation 
was the same. The results of the tests on this machine 
are shown in Table H-4. 

The elongation of 10 per cent of the skeins in this group 
as found on the Scott Incline Plane Tester was lower than 
the elongation of the 575 skeins in this group as found 
on the Suter Tester, although the variation from minimum 
to maximum was the same. 

Extreme Skeins in Group H: 

There were 26 skeins in Group H that were regarded as 
extremes or that varied excessively above or below the 
other skeins. The details of the characteristics of these 
skeins are shown in Table H-6. 





Photomicrograph 115M 


P1&6 


Tester) 
Per Cent 


‘longation (Scott Incline 


E 


Plane Tester) 


Strength (Scott Incline 
Grams per Denier 


Elongation (Suter Tester) 
Per Cent 


TABLE H-6 


Strength (Suter 1 ester) 
Grams per Denier 


Sise 


Denier 


Y ANOCONAG 
+ IN ROCCOON 
Se 
zr 
Ss) hoOtNOCat 
Si RRRROCNM 
oleae ee eee 
ng 
Si nNneacto 
= - “ 
= | CROAK CAN 
= SSeS ee 
ra 
= 
Ssinnwcetea 
Bl|OnNOCAK KS 
sl -—— = 
~~ 
c 
x, Somwmocna 
& | ADH 0O 00 & 0 oO 
eS ee Ree Ree 
Slieonn 8SHsi1|s 
"e | O00 OO oh Wd 
i Renkenhenhent nkosi 
~ 
SBINxXowman-s 
SIL ADCRAROK 
= 
3 
Sinec ome 
ST l/ARCORCR 
nm ee ee ee 
Cc 
mn 
YS TNN KH NC CS 
= | ODOASAGCG 
ot ood eat CRG ed emt et 
a 
Ss / Ne ONCcaNn 
=| OCMOWAADS 
le 
= 
= 
es | SN ToOe CG 
— CASASS 
= ee a a 
S 
BSINNtOetSoM 
me ee ee ee ee oS 
Bi aeaonccaoce 
SO anoles ies nas 
ti tnSsaneo 
= SZencovs 
KS eee 
= 
SINMANAN=— 
=| Coonnocnn 
elke iain eto! 
A 
<S 
SliniInanacn 
=| eCocesen 
ee ee ee ge ee 
3 
ros SONOnYD 
~l/SCOnNSSS 
S see eee 


© Oecnwn2wus 

S|aaoceococse 

TSH KH AANA A 

& 

=] 

Tia 

eng — 

a Omisctnonan 

Taos — 

=) eH RA 

= 

2 

=-=|\ceeomoeor cv 

= SHAS 

si¢ceteaemem 
‘ i ' 

slam HROoOm am 

Sliaqaca@ra— 

ot SCRnRRARNAN 


SIN IN OOO OO 
on ann 





0 


Ne NS 


¢ 
18.8 
9 


1 
1 


COINSONOCT| 
SNONN OO 
ee 
ars So =i 
ENASWHAS 
—— A) oS | 
—LZONCHN 
mOnNnROCSS 
anscece NM 
ROOST AXHOC 
posh al eek 0 gals 
omrmininine — 
I 00 00 COOK OO 
O'S OM CO 
ROO m MOON 
ps a 
AQscave 
RZOCNRENK 
ounce tec 
AOARAAG 
Sant pond Ga aad Ged om Od 
Nn oOrtN CS 
ADSADAG 
= Ae eee 
a Oso acs aes 
KOASans 
ous ont oat CAD eat wad OD 
NANNANS 
BOARS 
QaADeoac=--t 
SOocotsnn 
— et et ee 
CAMNC WOM 
SSSNESE 
oconmnN con 
See Ssonne 


l 
| 
2 
2 
1 


19.6 


19.9 
18.7 


19.0 
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19.8 
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19.7 
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’ 
5 


1.8 

1.84 
1.88 
1.80 
1.90 


1.84 


1.8 


1.90 
1.85 
1.89 
1.87 
1.78 
1.85 


1.90 


1.84 
1.77 
1.89 
1.80 
1.90 
1.76 


1.83 


2 
' 

? 
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1.86 


1.8 


1.88 
1.82 
1.9 

1.81 


Lb: 


20.9 
20.3 


20.0 


19.6 


17.0 
? 


19.1 


21.6 
20.8 


21.4 
20.5 
0.6 
21.0 


1.71 
1.70 
1.68 
1.70 
1.68 
1.70 
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1.73 
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TABLE H-6 (Cont.) 
of Variations Found in the 26 Extreme Skeins 
in this Group 


Number of Sketns 
Outside Middle Inside Average 
ow Strength 3 + 3 
igh Strength 1 
iow Denier ’ 1 l 
ow Elongation 1 
igh Elongation 1 
‘icroscopic Variations : 
There were three skeins in this group that had variations 
» the diameter of the filaments. Skein No. 872 varied in 
1c outside portion only, whereas skeins No. 875 and No. 
77 varied in all three portions. The accompanying 
Shotomicrographs No. 55-M and 115-M show the varia- 
“Bons in skein No. 872, photomicrographs No. 57-M and 
#16-M show the variations in skein No. 875 and No. 59-M 
nd 117-M show the variations in skein No. 877. The 
iameters of the filament ranged as follows :— 
Skein No. 872—ranged from 8 to 27 microns 
Skein No. &875—ranged from 8 to 31 microns 
Skein No. &877—ranged from 11 to 29 microns 


Photomicrograph 59M 


Photomicrograph 117M 


Determination of the Dyeing Qualities of the Skeins 
in Group H 


There were 45 skeins in this group that were knitted 
and dyed to determine the variations in dyeing qualities. 
Eighteen of these skeins had average physical character- 
istics and 26 had physical properties that varied above or 
below the average. The following Table H-7 shows the 
dyeing variations between the skeins and individual parts 
and the differences between the skeins of average and 


extreme characteristics. 
‘PORTE! 


Photomicrograph 116M 
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TABLE H-8 
Group H 
Per cent of Skeins of Various Shades 


Average 





Inside 
M 
D 
D 
L 
D 
M 
M 
bD 
M 
M 
M 
Db 
Db 
bD 
M 
M 
M 
M 


D 
D 
M 
D-L 

M 
oy 

L 

M 
M 
D 
D 
D 
M 
D 
M 
M 
D 
M 


M 
D-M 


TABLE H-7 
Shade Classification 
Group H 
Skeins of Average Physical Character 
Skein No. _ ss Outside Middle 
781-B bD D 
691-B D D 
721-B Db D 
731-A D-M L 
741-B Db D 
771-B Db M 
791-B D D 
801-A D Db 
811-B Db M 
821-A Db M 
821-B M M 
831-A Db Db 
881-A LD Db 
921-B LD b 
941-A M M 
941-B M M 
951-B M D 
961-A M M 
Skeins Above and Below the Average Physical 
Characteristics 

681-A D D 
694-A D D 
705-A M M 
710-A M M 
711-B M M 
713-A D D 
713-B M Db 
715-B D M 
719-A D D 
720-A D b 
722-B Db D 
742-A D D 
752-B M M 
781-A Db D 
826-A M M 
844-B D D 
868-A D D 
872-B M D 
873-B M M 
875-B M M 
877-B D D 
883-B M M 
887-B D D-L 
888-A D D 
914-A D D 
967-A D M 
L = Light shade 
M Medium shade 
D Dark shade 


Extreme 


Skeins Skeins 
RAMEN ed eefrn Ong cu a Sok cn edin. 6 5 /6:8 Laie sree 61.1% 61.54% 
MON NG oa odo 6 0cie mercioraie vimnid'n ee — — 
Umtoritily BCCI «ooo sc cc ccccccceees BO 23.07 
IMEROUIMI ERNE ois oct ciccemrincsecnsss OOO 38.47 
Raght Ghd MCGHM sc. x occeecssacswecces — _- 
PE ARMIN ON 6600) 6-4-uca ea sieid ace snacersre ese 5.6 11.53 
PAGCOR TAEK 2 oo cccccccaccascvesacn 2 33.3 26.93 


Both the average group and extreme group of skeins 
had numerous variations in the shade of the skeins. 


Both 


groups had about the same extent of variation and both 
had the same differences between the individual parts of 
the skeins. 
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Results of Tests Made in the Skeins in Group I} Th 
TABLE I-1 6 sk 
Group I 


Strength 
(Grams per 
Denier) 





OwuuuUwiui 
—OOCONAUW 


UABABADAAS 
SSEGSALESK 


Minimum grams 
per denier .... 


Average g 


rams 


per denier .... 
Maximum grams 
per denier .... 





Elongation 
(Per Cent) 


22 


\verage 


(Strength (Suter Tester) 


Number of Skeins 














Outside Middle Inside Entire Skegn a\ 
1 a 
— -— 2 
ee 1 = 
2 Z Fs 
2 6 4 
2 2 1 
3 — 1 
1 — 2 
1 2 3 
1 on 
me 1 1 
2 ; 
— 1 
hes z | 
% 1 
I : 1 
oer = 1 
16 16 16 16 | 1 
1.55 1.57 1.57 158] 5 
1.61 161 1.60 161] | 
1.70 1.67 1.65 16] | 
1 
TABLE I-2 1 
Group I | 
Elongation (Suter Tester) 
Number of Skeins , 
— = ; 
Averageo, | 
Outside Middle Inside Entire Skeim 
3 3 3 3 Mini 
13 13 13 13, F pe 
aati et See Bie Aver 
16 16 16 16 § pe 
22.8 22.8 22.8 22.8 Max 
TABLE I-3 aod 
Group I ' 


Denier Size 


Number of Skeins 


as + 
Denier Average of| 
ize Outside Middle Inside Entire Skeim El 
: dip 
192 1 we ep 
193 — — ons = 
194 1 1 - ] 
195 — ee er —- — 5 
196 1 2 2 1 
197 — ] 2 ] 
198 4 1 2 1 iS 
199 2 4 — 5 
200 3 3 5 4 | 
201 ws 3 — Bis 
202 3 2 1 
203 ] ] 1 2 iT 
204 _ va 1 — hy 
16 16 16 16 1€ 
Minimum denier al 
eS Ss cnianaen 192 194 196 194 
Average denier 
ee ere &.8 199.0 199.5 199.2 
Maximum denier 
203 203 


MEE .icscwinc« BOO 
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These tables were compiled from the tests made on the 
6 skeins in Group I. They show the variations, mini- 
hums, averages and maximums of each part of the skeins; 
he differences between each part and the frequency or 
umber of skeins and parts of different values. 

Each recording tabulated under the individual parts is 


ign average of 5 tests. 











The averages in these tables were 
omputed from 15 tests made on each skein, that is, 5 
ests on the outside portion, 5 tests on the middle portion 


| 








: nd 5 tests on the inside portion. 
3 
4 TABLE I-4 
: Group I 
eo Strength (Scott Incline Plane Tester) 
1 f ; ; Number of Skeins 
1 | Strength 
— (Grams per ; Average of 
1 Denier) Outside Middle Inside Entire Skeins 
- 1.67 — - 1 -— 
1.68 _ — - — 
7 61.69 1 — 1 1 
ee | ee — — 
oy 171 1 2 : 
“ Ps 1 ] 
15} 1.73 a 
1.74 - — 
16 1.75 . 
" 1.76 —- — 
1.78 ] _- 
1.79 
1.80 
- 181 - 
1.82 : — 
F183 -- ] - 
; = 1.84 - ] 1 
verage of, 1.85 1 = - = 
tire Skeim — oe 
5 5 5 5 
3 Minimum grams 
13 | per denier .... 1.69 1.70 1.67 1.69 
—— {verage grams 
per denier .... 1.75 1.74 1.74 1.74 
laximum grams 
per denier .... 1.85 1.85 1.84 1.83 
f TABLE I-5 
Group I 
Elongation (Scott Incline Plane Tester) 
4 Number of Skeins 
verage 0} eee eee as Barns cubyisend 
tire Skeim Elongation Average of 
+ (Per Cent) Outside Middle Inside Entire Skeins 
—a a ~ 2 — — - 
7. } 2 2 ? 
1] ' os ~ = 4 4 
23 1 3 ] 1 
- ? —_—_— — 
1 S aS a, 
1 . . . . 
1 Avcrage Elonga- 
c = perineal 21.8 22.6 22.2 22.2 
4 } These tables were compiled from the tests made on 5 
3 keins taken at random from Group I. They show the 
2 fariations, minimums, averages and maximums of each 
— fart of the skein; the differences between the parts and 
16 fhe frequency or number of skeins and parts of different 
alues. 
194 4 ; Sc Sa : 
Each recording tabulated under the individual parts is an 
199.2 average of 5 tests. The averages in these tables were 
293 fomputed from 15 tests made on each skein, that is, 5 tests 
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on the outside portion, 5 tests on the middle portion and 9 
tests on the inside portion. 


Results of the Tests Made on the Skeins 


TABLE J-1 


Group J 
Strength (Suter Tester) 


Number of Skeins 


in Group J 





Strength 
(Grams per 


Average of 





Denier) Outside Middle Inside Entire Skeins 
1.86 — ae 1 — 
1.87 — _ — — 
1.88 sa - 2 os 
1.89 ] 1 1 
1.90 ae 1 3 = 
1.91 2 2 - 1 
1.92 1 2 1 5 
1.93 Fs 2 3 2 
1.94 2 3 1 2 
1.95 ] 2 3 3 
1.96 4 2 1 
1.97 1 - — -- 
1.98 1 - _ - 

15 15 15 15 

Minimum grams 

per denier .... 1.89 1.89 1.86 1.89 
Average grams 

per denier .... 1.94 1.93 1.92 1.93 
Maximum grams 

per denier .... 1.98 1.96 1.96 1.96 

TABLE J-2 
Group J 


Elongation (Suter Tester) 


N umber of Skeins 


Elongation Average of 





(Per Cent) Outside Middle Inside Entire Skeins 
ef = 1 — 
23 ] 2 
24 11 11 9 11 
25 3 4 3 3 
15 15 15 15 
Average Elonga- 
ee Sera aan 24.1 24.2 23.9 24.1 
TABLE J-3 
Group J 
Denier Size 
: Number of Skeins _ * 
Denier Average of 
Size Outside Middle _ Inside Entire Skeins 
196 2 * 
197 ] 1 
198 1 2 2 y 
199 1 1 F 3 
200 } 4 4 2 
201 1 2 1 ] 
202 2 2 1 4 
203 2 2 1 3 
204 - 2 1 - 
205 ’ ase i 
206 l 2 
15 15 15 15 
Minimum denier 
NE arose oe 196 198 197 198 
Average denier 
a ee 200.2 201.0 200.8 200.7 
Maximum denier 
Mi cosivawisinas 206 204 203 


206 
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These tables were compiled from the tests made on the 
15 skeins in Group J. They show the variations, mini- 
mums, averages, and maximums of each part of the 
skeins ; the differences between the parts and the frequency 
or number of skeins and parts of different values. 

Each recording tabulate? under the individual parts is 
an average of 5 tests. The averages in these tables were 
computed from 15 tests made on each skein, that is, 5 
tests on the outside portion, 5 tests on the middle portion, 


and 5 tests on the inside portion. 


TABLE J-4 
Group J 
Strength (Scott Incline Plane Tester) 





Number of Skeins 


Average of 
Entire Skeins 


Strength nena er 
(Grams per 


Denier) Outside Middle Inside 


1.93 os _ 1 
1.94 
1.95 — l 
1.96 - 
1.97 

1.98 a 
1.99 
2.00 — — 
2.01 
2.02 
2.03 : 
2.04 — 
2.05 l 

2.06 _— 1 
2.07 - 2 


Minimum grams 
per denier .... 
Average grams 
per denier .... 
Maximum grams 
per denier .... 2.15 BAZ 


TABLE J-5 
Group J 
Elongation (Scott Incline Plane Tester) 


Number of Sheins 


Elongation Average of 
(Per Cent) Outside Middle Inside Entire Skeins 
20 — 1 1 _— 
21 - 1 
22 ~ — — 
23 — — 1 — 
24 a 1 2 3 
25 2 3 1 1 
5 5 5 5 
Minimum elonga- 
RM orcs Ayiecina, es 24 20 20 21 
Average elonga- 
Oe Ree ree 24.4 23.8 23.2 23.6 
Maximum elon- 
eer 25 25 25 25 
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These tables were compiled from the tests made on 


skeins taken at random from Group J. They show t 


variations, minimums, averages and maximums of ea 


part of the skeins; the differences between the parts a 


the frequency or numbers of skeins and parts of differeg Deni 
values. Sis 

Each recording tabulated under the individual parts gq 1° 
an average of 5 tests. The averages in these tables we “ 
computed from 15 tests made on each skein, that is, = 
tests on the outside portion, 5 tests on the middle portiog 
and 5 tests on the inside portion. 2 





mA 
2 
. ‘ 2( 
Results of the Tests Made on the Skeins in Group 
TABLE K-1 7 
Group K* {inim 
yeTta 
*The skeins in this group were taken at random from thifaxin 


delivery of filling yarn used in the base fabric in Parts IV 


Strength (Suter Tester) 


and \ 


Number of Sketns 


Strength : e 


(Grams per 


Average Ort Stre 
Denier) Outside Middle Inside Entire Skein\Gra 
ry Ay Ay AC 2, ea 

1.77 ini 1 re 1 a = ae 
1.78 2 sai . 2 —— 
1.79 ire ae 1 _j i. 
1.80 * 1 Se 3 ma ie 2! 
1.81 2 3 1 1 pane 3 1 -f i. 
1.82 1 4 Sle 3 1 2 - 
1.83 1 ain 2 3 1 2 3 7h OI. 
1.84 2 2 2 3 1 1 2q 1. 
1.85 2 2 3 4 1 1 5 ig | 
1.86 ge » 3 2 3 3 1 lj 

1.87 1 1 mat : _— —— 
1.88 1 1 1 << aan = 
1.89 2 ; [. «« “a 
1.90 - jl a a ee” 
1.91 1 1 —_— 
6 6 6 16 16 16 16 16f 4 
Grams per Den. 

Minimum 178 iJsf 121 17760 280 «676 (CUS! CU 

Average 1.84 162 185 183 185 183 4285 Te. 
Maximum 191 188 1.90 186 191) 1.89) 191 Liptay 
ver, 
faxi 
TABLE K-2 
Group K 


Elongation (Suter Tester) 


Pu ee 


Number of Skeins 


y 
Elongation Average of ‘a 
(PerCent) Outside Middle Inside Entire Skein 
a = — a “Z 
18 1 . = a = 
19 9 5 x 7 11 13 9 8 
29 6 9 7 6 5 3 7 8 
21 1 2 — 3 : — — 
16 16 16 16 16 16 16 16 
Elongation 
Minimum 19 19 18 19 19 19 19 19 
\verage 195 198 194 19.7 193 192 194 19! 
Maximum 21 21 20 21 20 20 20 20 # 
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ifferey Denier 


parts | 
eS we 
at is, 


portio 


roup } 


V and \ 


Siz 


197 
198 
199 
200 
201 
202 
203 
204 
205 
206 


enter Size 
{inimum 
verage 
‘rom thfaximum 


TABLE K-3 
Group K 
Denier Size 
~ Number of Skeins 
Average of 


Outside Middle Inside Entire Skeins 
Se ee ge a les’ 
3 _ - = 2 —~ 
] 5 1 2 3 3 — 

1 1 3 2 5 4 1 1 

5 4 1 > 4 3 5 

4 2 5 3 Z 4 5 6 

l E 2 1 3 : 2 4 

2 ~— 3 1 1 — a 

3 - 1 _ — — 

2 1 : 7 " zm is 

1 == 

16 16 16 “16 16 16 16 16 

197 199 198 198 197 198 197 199 
200.0 201.8 199.7 200.8 199.5 199.8 199.7 2008 

206 205 202 204 203 203 202 202 

TABLE K-4 
Group K 


Strength (Scott Incline Plane Tester) 


prage of} Strength 
re Skem¥Grams per 


3” ae 
2 
3 
7 r 
2 
1 
ly 
= : 
) 16 t 
81 18 
85 18 
on 


erage of 


“ae 
18 

os — 19 
9) 8 20 
7 8 21 
—_ — J ? ? 
6 16 

longation 
9 19 Minimum 
94 19)bverag: 
0 20 Maximum 








Denier) 


1.85 
1.86 
1.87 
1.88 
1.89 
1.90 
1.91 
1.92 
1.93 
1.94 
1.95 
1.96 
1.97 
1.98 
1.99 
2.00 
2.01 


Linimum 





OP. 


 _ 


verage 
faximum 


Number of Skeins 


Average of 


rams per Den. 


Outside Middle Inside Entire Skeins 
—  . - a Sae — “Ee “2; ae 
“7 — — _ — — 
l 1 1 — 
1 3 - K 4 1 
1 1 - -- l 
] 2 1 l — 1 — 
1 2 3 ] — — — 
2 1 | 3 1 3 
1 4 1 1 3 1 4 
1 1 1 4 2 — z 3 
2 2 2 = 3 3 1 
l 1 1 2 1 1 2 
4 . 3 2 — l 
4 1 ] ] 2 2 1 — 
= 2 aa 1 ae 
] _- — — 1 —- 
2 2 2 — 2 — 
ae 1 . peat we 
16 16 16 16 16 16 16 16 
185 1.87 1.86 1.88 1.87 1.86 1.86 1.88 
1.93 1.91 1.94 1.93 1.95 1.93 1.94 1.92 
2.00 1.97 2.00 1.98 2.01 2.00 1.96 





TABLE K-5 
Group K 


Elongation (Scott Incline Plane Tester) 


longation 
Per Cent) 


ire Skeim 


Number of Skeins 


A verage of 


Outside _ Middle _Inside _ Entire Skeins 
— — — — sae “—_ —" — 
s S 4 5 & 6 5 3 
7 6 9 6 5 9 10 11 
1 Zz 3 4 3 ] 1 2 
3 : = ae ae Bie 
1 ‘ _ es 
16 16 16 16 16 16 16 16 
18 18 18 18 18 18 18 18 
18.5 19.1 18.9 19.1 18.6 186 18.7 18.9 
20 21 20 22 20 20 20 20 
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These tables were compiled from the tests made on the 
32 skeins in Group Kk. They show the variations, mini- 
maximums of each part the 
skeins ; the differences between the parts and the frequency 
or number of skeins and parts of different values. 

Each recording tabulated under the individual parts is 
an average of 5 tests. 


mums, averages, and of 


The averages in this table were 
computed from 15 tests made on each skein, that is, 5 


tests on the outside portion, 5 tests on the middle portion 
and 5 tests on the inside portion. 


Determination of the Dyeing Qualities of the Skeins 
in Group K 
All of the skeins in Group K were knitted and dyed. 
The following table (K-6) the variations found 
between the skeins and between the individual parts of 
the skeins. 


shows 


TABLE K-6 
Shade Classification 
Group K 

Outside Middle Inside Skein No. 
S-1 D D M 
S-2 D D M 
S-3 DD D M 
S-4 D D D 
S-5 D D D 
S-6 DD D D 
S-7 1») D D 
S-& D D D 
S-9 8) D D 
S-10 1) 1) D-M 
S-11 M M M 
S-12 M M D-M 
S-13 1) M M 
S-14 I L L 
$-15 1) D M 
S-16 L a L 
Z-1 D D-L & 
A-2 M M M-L 
Z-3 D 1) iy 
Z-4 M M M 
Z-5 M M M 
Z-6 D D M 
Z-7 D D D 
Z-8 M M M 
Z-9 D D D 
Z-10 D D D 
Z-11 M M M 
Z-12 D M M 
Z-13 D D D 
Z-14 D D D 
Z-15 D D D 
Z-16 D D M 

TABLE K-7 
Group K 
Per Cent of Skeins of Various Shades 

UNIS Ba ao aie cacacc sy pcy"atR Ae toaek ove Be ae eae ie eek 59.37 

CE EBON os ccs isa sdaiewseaedaeesion 6.25 

Re NINE BMMEREINNR co ss acne Site isis ose bie eons 15.63 

IN DIN eos acaie ass,duc.4 1b wrnbips Fomeas 37.50 

eee ORRNE EUAN os igre ohh case: cai aware 3.12 

ee ee amt MeO Mae 6.25 

PEA UN: BOON oa ii 2ss odc5 sce aeee nema 31.25 


The variations in shade between the skeins in this 
group were very similar to the variations found in most 
of the other groups. The number of uniform skeins were 


about the same as the other groups and the extent of varia- 
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tions in shade from skein to skein and within the individual 

parts was about the same as the other groups. This shows 

that these skeins were comparable in dyeing properties 

with the skeins in normal commercial deliveries. 

Discussion of the Results of the Tests Made on the 
Skeins in Group K 

The general physical characteristics of the skeins in this 
group did not vary as much as the characteristics of the 
skeins in Groups A to J, inclusive. This yarn was, there- 
fore, well suited for use in making the fabric in parts 4 and 
5 in this research. It should be borne in mind that this 
group was taken at random from one delivery of filling 
yarn whereas the Groups A to J were collected at random 
from numerous deliveries made throughout the industry. 

ae 
Communication 
From the Committee on 
STANDARD METHODS OF CHEMICAL ANALY- 
SIS AND TESTING AS APPLIED TO THE 
TEXTILE INDUSTRY 
LL members of the A.A.T.C.C. are requested to give 
thought to the possibility of revising or enlarging the 
section on “Analytical Methods for a Textile Laboratory” 
in the Year Book. Please forward to Walter M. Scott, 
857 Boylston St., Boston, Mass., on or before April 15, 
1939, any suggestions for the improvement of this section 
in order to increase its usefulness to textile chemists. 
oS 
MEETING, PHILADELPHIA TEXTILE SCHOOL 
STUDENT SECTION 
N February 10, 1939, Mr. Smith, of Eavenson & Lev- 
ering Co., addressed the Philadelphia Textile School 
Student Section. His subject was “Theory, and its Sig- 
nificance to the Handling of Wool.” 
Respectfully submitted, 
BERNARD MENIN, Secretary. 
———¢ © 
REPORT, LOWELL TEXTILE INSTITUTE 
STUDENT SECTION 
N February 8, the section heard talks by two of its 
members, Mr. Edward Spevack who spoke on his 
summer experience with Geigy and National Aniline, 
and Mr. H. C. Olsen who spoke on his experience this 
past summer with Ciba Co., Inc. 

On February 16, the section sponsored a talk by Mr. 
Eric T. Laurin of the Calgon Co., who spoke on “Calgon 
and Its Textile Applications.” 

Respectfully submitted, 
WittraM B. Prescott, Secretary. 
¢ ¢—— 
MEETING, PIEDMONT SECTION 
HE Piedmont Section held its first meeting of 1939 
at the Poinsett Hotel in Greenville, S. C., on February 
llth. A very interesting program attracted the largest at- 
tendance in years. In the afternoon Mr. B. R. Andrews of 


P192 


Andrews and Goodrich, Inc. spoke on ‘“Tomorrow’s D 
ers,” and Mr. Norman S. Cassel of the Aridye Corpora 
tion on “Printing with Pigments.” Both papers we 
illustrated with lantern slides and samples; and both we 
followed by discussions. Meanwhile another group m 
in a separate room for discussion of hosiery problems, 
A well attended banquet at 7:30 P.M. was accompanie¢ 
by music from a local orchestra. Later Dr. Miles 
Dahlen of the Research Department of E. I. duPont 4 
Nemours & Co. spoke on “Recent Organic Chemical Dem 
velopments,” describing progress in the past twenty yea 
Mr. Thomas R. Smith of Wiscassett Mills, Albemarl 
N. C., was elected to serve as the additional Councilla 
of the Section provided for under the new Constitutio 
and By-Laws of the Association. 
Respectfully submitted, 
J. W. Ivey, Secretary, 


—_ @ $—— 
MEETING, RHODE ISLAND SECTION 


HE January meeting of the Rhode Island Section w 
held in the Providence Engineering Society Built 
ing, 195 Angell Street, Providence, R. L, on Frida 
January 27th, 1939. The first speaker was Norman § 
Cassell, vice president of the Aridye Corp., Fairlawn, 
J., whose subject was “Printing with Pigments.” The se 
ond speaker was Ephraim Freedman of R. H. Macy Co 
pany, New York, N. Y., whose subject was “The Co 
sumer Marches On.” Mr. Freedman also showed a ve 
interesting movie of the activities of the Macy Bureau 
Standards. This movie showed actual tests being ma 
on various objects and fabrics. A rising vote of than 
was extended to both speakers. The meeting adjourn 
at 10:30 P.M. 
Respectfully submitted, 
Louts D. FLEMING, Secretary. 


CALENDAR OF COMING EVENTS 


Meeting, New York Section, Chemists’ Club, Ne 
York, N. Y., April 21, 1939. 


* * * 


Meeting, Philadelphia Section, Penn Athletic Clu 
Philadelphia, Pa., April 21, 1939. 


Meeting, Piedmont Section, King Cotton Ho 
Greensboro, N. C., April 29, 1939. 


* * * 


Meeting, South Central Section, Hotel Farrag 
Knoxville, Tenn., May 6, 1939. 
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